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1.0  Executive  Summary 


In  Alberta,  proposals  for  new  tourism 
operations  in  remote  and  unserviced 
locations  are  under  consideration.  These 
may  be  proposed  for  sensitive  environments. 
There  is  concern  by  the  public,  agencies  and 
the  industry,  that  developments  should  be 
appropriate  to  the  environment  in  which 
they  are  proposed,  and  that  they  reflect 
sensitivity  for  the  environment  in  which  they 
are  located.  The  public,  in  particular,  is 
concemed  about  systems  such  as  energy  and 
water  use,  and  waste  and  sewage  disposal. 

This  work  begins  to  demonstrate  the  range 
and  type  of  approaches  to  planning,  design, 
construction,  equipping,  and  operation  of 
such  an  environmentally  responsible 
establishment,  by  reviewing  the  altemate 
technologies  and  practices  available  in  three 
broad  categories:  energy,  water  and  sewage, 
and  waste  management.  A  life  cycle  costing 
methodology  is  also  presented  as  a  means  of 
evaluating  the  costs  of  the  various 
alternatives  on  an  equal  basis. 

The  work  was  based  on  having  relevant 
applications  for  two  example  facilities  : 


♦  a  stand  alone  lodge  which  would 
accommodate  25  people, 
including  staff 

•  a  lodge  with  family  unit  cabins, 
to  accommodate  a  total  of  60  to 
70  people,  including  staff 

The  majority  of  the  technologies  or  practices 
reviewed  are  applicable  to  both  examples, 
the  difference  only  being  a  matter  of  scale. 
Costs  and  applicability  are  very  site  specific 
as  the  available  resources  and  facility 
amenities  are  widely  variable. 

Matrices  were  developed  which  give  brief 
details  for  each  technology/practice  about 
feasibility,  costs,  advantages  and 
disadvantages,  seasonality,  impacts, 
benefits,  disadvantages,  reliability,  etc. 
Where  known,  possible  interaction  or 
interrelationships  with  other  technologies 
and  practices  were  identified. 

All  of  the  technologies  chosen  for 
examination  are  currentiy  in  use  in  remote 
tourism  facilities,  or  would  be  likely  to  be 
used  in  such  facilities,  or  appear  to  be 
feasible  for  such  facilities.  Technologies 
which  were  contrary  to  the  study  goals  or 
not  yet  commercially  developed  were  not 
considered. 

Abbreviated  lists  of  suppliers  and  sources  of 
information  have  been  provided  in 
appendices  to  this  smdy. 
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Energy  Sources  and  Systems 

This  category  was  based  on  information  on 
technologies  and  practices  which  are 
typically  used  in  the  alternate  energy 
industry. 

This  category  includes  renewable  energy 
sources  (wind,  photovoltaics,  active  solar, 
hydroelectric,  battery  cycle  charging  and 
combinations  of  these  with  or  without 
conventional  generation  sources)  and  energy 
sources  such  as  cogeneration  and  wood 
heat.  Energy  efficiency  technologies  and 
measures  such  as  waste  energy  recovery, 
lighting,  appliances,  heating,  load 
management,  transport,  and  building 
efficiency  were  examined  and  summarized 
in  the  matrices. 

It  was  concluded  that  current  facilities 
should  reduce  energy  loads  to  a  minimum 
and  implement  all  measures  which  are  both 
appropriate  and  cost  effective ,  It  was  also 
concluded  that  for  proposed  facilities, 
available  and  existing  energy  resources  be 
evaluated  and  the  various  generating 
alternatives  be  examined,  understanding  that 
alternatives  need  to  be  considered  during  all 
the  planning,  design  and  operating  phases  of 
a  facility. 


Water  and  Sewer  Management 

For  the  purpose  of  this  study,  the  water  and 
sewage  management  technologies  were 
categorized  into  three  basic  areas: 

•  Water  Source  and  Treatment 

•  Water  Conservation  Technologies 

•  Sewage  Treatment  Systems 

Water  source  and  treatment  includes  the 
options  for  a  raw  water  source  and  systems 
for  treating  raw  water  for  potable  use. 
Water  conservation  technologies  include  an 
overview  of  fixtures,  plumbing  systems,  and 
management  techniques  which  reduce  flows 
or  overall  consumption  of  water.  Sewage 
treatment  systems  include  technologies 
aimed  at  both  the  treatment  of  grey  water 
and  of  black  water  effluent  generated  by 
active-use  facilities. 

The  site  specific  information  and  testing 
required  to  determine  applicable  alternatives 
were  reviewed  in  this  study.  A  variety  of 
technologies  were  reviewed  in  three 
categories.  Water  sources  include  wells, 
surface  supplies,  rainwater  collection  and 
water  hauling,  and  water  treatment 
technologies  include  disinfection,  various 
filter  systems  and  packaged  water  treatment 
plants.  Water  conservation  technologies 
reviewed  include  retrofit  devices  (such  as 
low  flow  shower  heads  and  toilet  dams),  and 
water  re-use  and  re-cycling  systems.  The 
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sewage  treatment  technologies  reviewed 
range  from  pit  toilets,  septic  systems, 
storage  systems,  and  composting  systems,  to 
lagoon  and  spray  irrigation  systems.  Also 
reviewed  are  emerging  technologies  such  as 
rotating  biological  contactors,  passive  multi- 
component  systems  and  'living  machines'. 

It  was  concluded  that  for  proposed  facilities: 
detailed  site  specific  analysis  and  assessment 
be  performed,  including  discussions  with 
regulatory  bodies;  simple,  basic  and  passive 
technologies  should  be  considered  first  even 
if  initial  capital  costs  seem  higher;  unproven 
systems  should  not  be  used  unless  small 
scale  pilot  studies  have  been  performed;  and 
natural  systems  such  as  wetiands  should  be 
utilized,  if  possible. 

WASTE  Management 

The  significant  activities  and  their 
corresponding  waste  streams  have  been 
identified  in  the  context  of  the  two  example 
facilities.  An  appendix  is  provided  which 
details  a  variety  of  options  for  minimizing 
and  dealing  with  these  waste  streams.  The 
relative  priority  of  the  four  principles  of 
waste  management  programs  is  identified, 
with  reduction  having  highest  priority, 
followed  by  reuse,  then  recycling  and 
finally  energy  recovery. 

Specific  management  strategies  in  six  areas 
are  discussed.  Purchasing  strategies 


include:  elimination  and  substimtion,  bulk 
purchasing,  packaging  reduction,  linking 
purchasing  and  recycling,  and  purchasing 
durable/reusable/recycled  goods.  Material 
storage  and  handling  includes  storage  and 
spill  prevention  strategies.  Waste  storage 
and  handling  includes  strategies  such  as: 
source  separation  of  wastes,  waste 
transportation,  cooperative  waste  systems 
and  waste  disposal.  Other  areas  include 
equipment  maintenance  and  handling 
through  preventative  maintenance  and 
quality  control  strategies,  the  minimization 
of  the  use  of  materials  and  client 
education. 

Four  waste  management  planning  priorities 
were  identified: 

•  Reduction  in  materials  imported 
to  the  facility 

•  Reduction  in  the  amount  of 
material  generated  at  the  facility 

•  Maintenance  of  the  quality  of 
used  and  residual  materials 

•  Reduction  in  the  weight  and 
volume  of  materials  which  must 
be  removed  ft^om  the  facility 

Waste  minimization  recommendations 
include:  client  education,  reduced  material 
importation,  and  the  use  of  local  community 
programs  and  suppliers.  It  was  also 
recommended  that  the  facility  planning 
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consider  storage,  material  handling,  and  a 
transport  plan. 

LIFE  Cycle  costing 

It  is  useful  to  compare  the  life  cycle  costs  of 
potential  scenarios  so  that  the  potential  user 
can  project  the  actual  costs  over  the  lifetime 
of  each  scenario.  In  this  manner  an  useful 
comparison  on  an  equal  basis  can  be  made. 
Life  cycle  costs  take  into  account  interest 
rates,  return  on  investment  and  inflation 
rates.  This  can  be  used  to  help  the  planner 
choose  the  most  cost-effective  integrated 
system  for  a  given  facility.  As  well,  this 
methodology  can  be  used  to  compare 
individual  alternatives  or  the  relative  costs 
of  changing  or  not  changing  an  existing 
system. 

In  performing  this  analysis  it  is  critical  that 
all  technologies  and  options  are  treated  in 
the  same  manner,  all  costs  are  included  for 
each,  and  that  all  inter-relationships  are 
accounted  for,  otherwise  the  results  will  not 
reflect  the  true  life  cycle  costs. 

Life  cycle  costs  do  not  account  for  non- 
monetized  parameters  that  may  be  important 
such  as  environmental  and  social 
externalities.  Environmental  benefits  may 
or  may  not  actually  have  a  cost  savings  to 
them  but  may  be  important  to  the  operator  of 
a  facility  or  to  development  authorities. 
Similarly,  as  the  facilities  are  tourism  based. 


it  is  also  important  to  consider  effects  on 
occupancy  rates  (which  are  not  included  in 
the  analysis). 

In  summary,  life  cycle  costing  analysis  can 
be  used  to  assist  the  decision  making 
process  but  should  not  be  used  as  the  sole 
decision  maker. 

General 

The  previous  comments  relate  to  specifics  of 
technologies.  The  following  are  more 
general  conclusions. 

•  operators  of  existing  facilities 
should  be  encouraged  to 
undertake  an  enevironmental 
audit  of  their  operation. 

•  it  is  important  that  relevant 
existing  and  new  information 
produced  by  govemment,  such  as 
Alberta  Environmental 
Protection's  Action  on  Waste 
Program,  is  well  circulated  and 
accessible  to  current  and 
potential  lodge  operators. 

•  any  actual  implementation  of  a 
retrofit  or  a  new  facility  based 
on  the  examples  indicated  in  this 
smdy  (whether  initiated  by 
private  sector,  academia,  or 
govemment)  would  provide 
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valuable  information  to  all 
parties,  by  demonstrating  the 
decision  making  process  and  the 
real  life  practicalities  of 
implementing  alternative 
technologies. 

•  developers  and  operators  should 
be  encouraged  to  look  at  low 
impact  alternatives  as  part  of 
their  business  or  development 
plans,  and  consider  implementing 
those  which  are  demonstrated  to 
be  feasible. 

•  the  constraints  of  the  study 
budget  were  such  that 
alternatives  in  'conventional' 
fossil  fuel  based  generation  were 
not  examined.  However,  there 
are  various  alternatives  which 
may  reduce  impact,  relating  to 
fuel  type,  sizing,  controls, 
multiple  unit  synchronization, 
etc.  Further  examination  of  these 
alternatives  would  be  beneficial. 

•  developers  and  operators  would 
find  it  beneficial  to  assess  site 
specific  renewable  energy 
resources  to  determine  the 
potential  and  feasibility  for  use. 

•  the  establishment  of  permit  and 
inspection  requirements  for 
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remote  facilities  utilizing 
alternative  energy  systems, 
combined  with  education  of  the 
inspecting  authorities  as  to  the 
current  state  of  the  technology, 
would  expedite  facility  planning 
and  development.  For  example, 
at  present  there  are  no  clear 
codes  and/or  accepted  practices 
for  solar  (PV)  installations,  and 
many  inspectors  have  never  dealt 
with  DC  power  systems  or  the 
specialized  components  which 
are  not  common  to  conventional 
systems. 

•  the  implementation  of  small  scale 
projects  using  some  of  the 
emerging  water  and  sewage 
management  technologies 
discussed  in  this  study  would  be 
a  very  effective  way  to  provide 
evaluation  information  for 
regulatory  bodies  and  developers 
of  remote  facilities 

•  documented  examples  of  lodge 
operators  who  have  implemented 
successful  waste  minimization 
alternatives  would  assist  other 
operators  who  may  consult  them 
for  advice. 

•  the  development  and 
implementation  of  waste 
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management  plans  would  be 
beneficial  to  build  into  new  lodge 
developments,  as  well  as  existing 
lodges. 

•    the  development  of  a  generic  life 
cycle  costing  model,  with 
spreadsheets,  that  can  be  easily 
used  by  remote  facility  operators 
in  their  planning  and  decision 
making  process  would  be 
extremely  helpful. 
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2.0  Introduction 


2.1  Purpose 

Tourism  both  depends  upon,  and  affects  the 
quality  of  the  natural  environment.  Tourism 
also  represents  a  potentially  valuable 
instrument  for  sustainable  development, 
combining  economic  opportunities  with 
environmental  conservation  and 
enhancement  activities,  and  promoting 
environmentally  and  socially  responsible 
attitudes  and  behaviour. 

In  Alberta,  proposals  for  new  tourism 
operations  in  remote  and  unserviced 
locations  are  under  consideration.  These 
may  be  located  in  sensitive  environments. 
There  is  concern  by  the  public,  agencies  and 
the  industry,  that  developments  should  be 
appropriate  to  the  envirormient  in  which 
they  are  proposed,  and  that  they  reflect 
sensitivity  for  the  environment  in  which  they 
are  located.  The  public,  in  particular,  is 
concemed  about  such  systems  as  energy  and 
water  use,  and  waste  and  sewage  disposal. 

Alberta  Economic  Development  and 
Tourism,  as  part  of  a  series  of  initiatives 


which  recognize  the  importance  of 
environmental  resources,  has  commissioned 
this  study.  This  work  provides  information 
which  demonstrates  the  range  and  type  of 
environmentally  responsible  approaches  to 
planning,  design,  construction,  equipping, 
and  operation  of  such  a  facility,  by 
reviewing  the  technologies  available  in  three 
broad  categories:  energy,  water  and  sewage, 
and  waste  management.  In  each  category, 
recommendations  are  made  for  the  most 
effective  approach  to  selecting  or  utilizing 
various  practices  or  technologies.  A 
discussion  on  life  cycle  costing  and  its 
inherent  limitations  is  also  included. 

2.2  Methodology 

A  team  approach  Was  adopted  to  provide 
expertise  in  each  of  the  broad  categories. 
Nor'wester  Energy  Systems  Ltd. 
(Nor'wester)  acted  as  team  leader  and 
provided  expertise  in  the  energy  category. 
MPE  Engineering  Ltd.  (MPE)  provided  the 
water  and  sewage  expertise.  Waste 
management  expertise  was  provided  by 
Willow  Root  Enviroiunental  Ltd.  (Willow 
Root).  Based  on  the  two  example  facilities 
given  in  the  Terms  of  Reference  for  the 
study,  a  review  of  applicable  technologies 
and  practices  was  performed  by  each  team 
member  for  their  area  of  responsibility.  A 
short  description  of  each  technology  or 
practice  was  then  prepared.  The  two 
example  facilities  were: 
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•  a  stand  alone  lodge  which  would 
accommodate  25  people, 
including  staff 

•  a  lodge  with  family  unit  cabins, 
to  accommodate  a  total  of  60  to 
70  people,  including  staff 

A  matrix  was  developed  with  input  from  the 
team  members  and  Alberta  Economic 
Development  and  Tourism.  The  matrix 
gives  brief  details  for  each 
technology/practice  as  to  feasibility,  costs, 
advantages  and  disadvantages,  various 
impacts/benefits,  etc.  An  attempt  was  made 
to  ensure  that  any  possible  interaction  or 
interrelationships  with  other  technologies 
and  practices  were  identified. 

For  the  most  part  energy  sources  and 
systems  are  technology  based,  although 
there  are  some  aspects  which  are  practice 
based  (particularly  load  management). 
Therefore  a  straightforward  process  of 
selecting  those  technologies  and  practices 
which  may  be  relevant  in  terms  of  the  two 
examples  given  was  followed.  Evaluation  of 
the  technologies  and  practices  was  then 
performed  by  utilizing  the  matrix.  Almost 
all  of  the  information  required  for  the  energy 
section  was  available  in-house  by  Nor'wester 
through  its  own  library  and  project 
experience.  The  information  that  was  not 
available  in-house  was  accessed  through 
Nor'wester's  established  information 
network.  An  important  part  of  the  work  was 


to  establish  the  interactions  between  the 
technologies  within  this  category  and  the 
technologies  and  practices  of  the  other 
categories. 

Water  quality  and  conservation  systems  are 
also  generally  technology  based  although 
they  may  be  influenced  by  practices  and 
technologies  in  the  other  two  subject  areas. 
A  similar  methodology  as  described  above 
was  followed  for  this  section.  Again  much 
of  the  information  required  was  available  in- 
house  at  MPE.  Information  that  was 
required  outside  of  MPE's  experience  and 
internal  resources  was  researched  through 
computer  based  international  information 
networks. 

The  approach  to  waste  management  by 
Willow  Root  was  to  identify  a  combination 
of  waste  management  practices  and 
technologies  which  are  appropriate  in  the 
remote  tourism  operations  described.  The 
waste  management  section  takes  the  form  of 
identifying  a  generic  waste  management 
strategy  for  the  facility  operations  supported 
by  appropriate  waste  management 
technology.  While  a  generic  waste 
management  strategy  is  recommended,  the 
information  represents  more  of  an  initial 
menu  from  which  operators  may  choose. 
The  specific  waste  management 
technologies  and  practices  applied  to  any 
given  operation  will  ultimately  vary 
according  to  operating  conditions  such  as 
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economics  and  logistics.  Waste 
management  has  also  been  tied  to  the 
technologies  for  water  and  energy 
conservation. 

In  order  to  perform  realistic  cost 
comparisons  a  simple  methodology  was 
developed,  based  on  previous  work,  for 
determining  life  cycle  costs  which  can  be 
applied  to  specific  applications  using  the 
information  provided  in  the  matrix.  Life 
cycle  costing  takes  into  account  the 
installation,  operation  and  maintenance  of  a 
system,  as  well  as  the  time  value  of  money, 
and  therefore  allows  a  fair  comparison 
between  systems  or  combinations  of 
systems.  This  will  allow  planners  to  make 
an  informed  decision  as  to  the  most  cost- 
effective  system  for  a  given  application. 

Conclusions  are  given  for  each  sector  during 
the  compilation  of  information.  General 
conclusions  are  presented  at  the  end  of  the 
report. 

2.3  Notice 

As  discussed  in  section  2.2,  this  work  has 
been  done  based  on  current  knowledge 
gained  from  direct  practical  experience  and 
applications.  There  are  a  wide  range  of 
variations  in  all  of  the  technologies  and 
practices  discussed  in  this  document,  and 
there  are  even  wider  ranges  of  remote 
tourism  sites  and  situations.  As  such,  the 


results  and  overviews  must  be  viewed  and 
interpreted  with  specific  limitations  and 
advantages  for  each  application  in  mind. 
Certain  of  these  are  described  specifically, 
as  follows. 

All  technology  costs  shown  herein  are  'order 
of  magnitude'  values,  and  readers  are 
cautioned  that  costs  will  vary  with  such 
variables  as  region,  dealer,  brand  and  model, 
as  well  as  needs  and  practices  (eg.  obviously 
a  small  energy  load  can  be  satisfied  with  a 
low  cost  system,  however  the  same 
technology  would  cost  much  more  when 
supplying  a  larger  load). 

Throughout  this  work,  the  two  example 
facilities  cited  in  Section  2.2  are  kept  in 
mind.  Facilities  which  are  quite  different 
from  these  may  find  improved  or  poorer 
results  from  those  suggested.  In  any  case, 
many  technologies  are  very  site  specific,  and 
therefore  are  not  applicable  to  all  possible 
facility  locations.  Similarly,  life  cycle 
costing  may  not  be  precise  or  even  possible 
for  some  technologies,  and  more  detailed 
work  for  a  specific  establishment  will  be 
required. 

It  is  a  fact  that  many  codes,  standards  and 
regulations  are  best  interpreted  with  the 
experience  of  the  appropriate  inspectors, 
however  many  of  the  technologies  and 
practices  herein  are  outside  the  experience 
of  many  such  professionals,  and  some  do  not 
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fall  under  current  codes  and  standards.  It 
may  therefore  be  appropriate  to  introduce 
authorities  to  new  practices  with  well 
thought  out  and  researched  background 
material,  so  that  they  understand  them,  in 
order  to  benefit  the  facility  operator,  the 
environment,  and  public  safety. 
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3.0  Energy  Sources  and  Systems 


3.1  Introduction 

The  energy  sources  and  systems  were 
developed  from  information  on  technologies 
which  are  used  every  day  by  Nor'wester 
Energy  Systems.  The  information  sources 
included  work  experience  and  practice,  as 
well  as  supplier  and  product  files.  All  of  the 
technologies  chosen  for  examination  are 
ones  which  are  currentiy  in  use  in  remote 
tourism  facilities,  and  would  be  likely  to  be 
used  in  such  facilities,  or  appear  to  be 
feasible  in  such  facilities.  Keeping  in  mind 
the  purpose  of  this  work,  technologies  which 
obviously  were  contrary  to  the  study  goals 
or  not  yet  commercially  developed  were 
rejected  for  consideration  (for  example:  the 
'nuclear  battery',  tire  burning,  hydrogen  fuel 
technologies). 

3.2  Technology  Overview 

This  section  gives  a  summary  description  of 
the  technology  of  each  energy  source  or 
efficiency  measure,  and  discusses  where 
applicable  the  relationships  with  other 
technologies  and  practices. 
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3.2.1  Energy  Sources 

Only  altematives  to  conventional  fueled 
energy  sources  are  discussed  in  this  study. 
There  are  also,  however,  potential  energy 
savings  and  environmental  impact 
reductions  possible  with  different 
technologies  or  fuels  and  practices  in  the 
conventional  fuel  technology  area.  However 
these  are  beyond  the  scope  of  this  study. 

.1  Wind 

The  use  of  wind  energy  technologies  can 
include:  electricity  generation  for  any 
purpose,  water  pumping  by  mechanical 
means,  or  aeration  of  water  (including 
waste  water)  by  mechanical  means. 
Electrical  systems  are  those  which 
convert  the  energy  of  the  wind  to 
electricity  where  the  wind  causes  a  rotor 
(typically  2  or  3  blades)  to  rotate  which 
in  turn  spins  an  electrical  generator. 
Mechanical  systems  are  those  where  the 
energy  in  the  wind  is  directiy  converted 
to  mechanical  energy  such  as  pumping 
or  grinding.  In  this  case,  as  the  rotor 
(typically  multi-bladed)  is  turned  by  the 
wind,  a  mechanical  system  (such  as  a 
pump)  is  caused  to  operate. 

These  technologies  require  a  site  with 
good  wind  resources  available  at  times 
when  loads  require  this  energy,  although 
energy  storage  is  available  in  several 
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forms.  Mechanical  systems,  although 
'stand-alone'  in  operation,  work  well 
with  other  technologies  such  as  water 
supply  systems  and  waste  water 
treatment  systems.  Electric  systems  are 
generally  compatible  with  other  forms  of 
generation,  usually  interfacing  through 
battery  storage  and  electronic  control  or 
conversion  components.  Generation 
capability  applicable  to  this  market 
ranges  from  50  watts  to  multiple  units  of 
10  kW  size,  in  voltages  from  12  to  120. 

.2  Solar 

Solar  energy  technologies  occur  in 
significantly  different  forms,  ranging 
from  electricity  generation 
(photovoltaic  or  PV)  to  water  heating  or 
active  solar  (passive  solar  space  heating 
is  treated  under  Building  Efficiency). 
Solar  here  refers  to  direct  use  of  sunlight 
striking  a  surface  to  generate  electricity 
or  produce  heat. 

Solar  electricity  generation:  In  the 

case  of  PV,  the  solar  panel  material 
made  of  silicon  and  other  materials 
generates  direct  current  electricity  in 
sunlight.  This  electricity  is  used  directiy 
for  water  pumping  or  aeration,  or 
stored  in  batteries  for  any  use.  PV  is 
available  in  modular  form  starting  at  a 
few  watts,  and  may  be  built  up  into 


systems  of  almost  any  size,  in  multiples 
of  12  volts. 

Solar  water  heating:  This  an  'active' 
system  of  pumping  a  fluid  through  solar 
panels  which  contain  black  piping  which 
heats  the  fluid  in  the  presence  of 
sunlight;  the  fluid  may  be  directiy  used  if 
it  is  water,  or  the  fluid  may  be  used  to 
heat  water  in  a  hot  water  tank  through  a 
heat  exchanger.  The  fluid  is  moved  by 
electric  pump.  Solar  water  heating  is 
usually  used  as  an  add  on  to  reduce 
water  heating  loads  by  other  means 
(wood,  electric,  gas),  but  it  may  also  be 
the  sole  source  of  heat  for  water. 

.3  Hydro-Electric 

Hydro-electricity  does  not  require  large 
dams  and  water  storage  for  small  scale 
electricity  generation.  There  is  a  wide 
range  of  low  head,  'run  of  the  river' 
products  which  have  low  impact  and  are 
cost-effective.  Mini-  and  micro-hydro 
systems  range  from  low  wattage  (100  to 
1000  watt)  battery  charging  systems  to 
60  Hz  alternating  current  systems 
capable  of  up  to  100  kW  or  larger. 
Access  to  high  flows  and/or  significant 
head  (drops)  are  a  requirement,  but  this 
technology  is  very  effective  and  reliable. 


12 


Nor'wester  Energy  Systems  Ltd. 


Remote  Tourism  Facility  Low  Impact  Alternatives 


.4  Battery  Cycle  Charging 

This  technology  is  typically  a  standard 
component  of  Wind  and  PV 
technologies,  as  well  as  some  micro- 
hydro,  but  in  this  category  refers  to  its 
application  to  fueled  generation  systems. 
Generator  sets  are  automatically 
operated  at  rated  output  for  a  modest 
time  period  to  charge  up  a  battery  bank, 
then  shut  down  while  loads  operate  off 
the  batteries,  using  an  inverter  to  supply 
AC  energy.  When  the  bank  capacity 
drops,  the  generator  is  restarted  and  the 
cycle  repeats.  The  results  of  its  use 
include  reduced  maintenance,  reduced 
fuel  costs,  less  operating  noise,  fewer 
emissions,  more  efficient  operations. 
This  technology  is  easily  applied  as  a 
retrofit  to  existing  facilities.  This 
technology  is  best  employed  where 
alternate  energy  sources  cannot  be  used 
or  where  they  are  insufficient  to  supply 
all  electricity  needs. 

.5  Hybrid  Systems 

Hybrid  systems  are  those  which  combine 
any  or  all  of  wind,  solar,  hydro  and  cycle 
charging  with  or  without  a  fueled 
generator  set  (gas,  diesel,  propane).  The 
variations  are  endless,  but  primarily  a 
hybrid  system  takes  advantage  of  the 
relationships  among  available  resources 
to  optimize  energy  generation.  Some 


systems  may  use  wind  and  PV  where 
weather  patterns  complement  each  other; 
other  systems  may  use  micro-hydro  with 
a  cycle  charge  system  to  extend  battery 
operations  and  further  reduce  generator 
operations.  Systems  may  be  very 
simple,  or  quite  complex.  This  category 
of  systems  is  likely  to  be  the  most 
common  in  the  future. 

.6  Combined  Heat  and 
Power/Cogeneration 

Combined  heat  and  power  (CHP),  and 
cogeneration  (cogen),  are  closely  related. 
In  all  cases,  electricity  is  generated,  and 
heat  (heated  air,  heated  water,  or  steam) 
is  generated.  Some  units  are  primarily 
power,  others  primarily  heat.  In  all 
cases,  the  overall  efficiency  of  obtaining 
both  products  is  increased.  These 
systems  can  be  as  simple  as  piping 
available  hot  water  from  the  powerhouse 
into  the  lodge  facility,  or  as  complex  as 
can  be  imagined.  These  technologies 
work  best  for  facilities  with  constant 
needs  for  power  and  heat,  and  where  the 
operation  of  a  single  unit  is  more 
efficient  than  operating  two  independent 
systems. 

.7  Wood  Heat 

Wood  heating  is  almost  synonymous 
with  remote  tourism,  but  the  technology 
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has  become  very  sophisticated  recently. 
Wood  heat  in  its  simplest  form  now  uses 
airtight,  high  efficiency  woodstoves, 
often  with  glass  doors  for  visual  effect. 
These  units  are  much  more  efficient  than 
fireplaces  or  unsealed  stoves,  although 
they  require  knowledgeable  operation. 
Pellet  stoves  use  waste  wood  (sawdust) 
and  meter  the  fuel  according  to 
temperature  settings,  from  a  fuel  hopper. 
These  units  are  extremely  efficient,  and 
highly  regulated,  without  compromising 
the  visual  effect  of  the  woodstove. 
Wood  buming  fireplaces  may  use  logs, 
pellets,  or  have  dual  fuel  (gas,  oil) 
capabilities;  pellet  versions  are  the  most 
efficient  and  easy  to  operate,  due  to  their 
precise  fueling  capabilities.  Many 
modem  wood  heating  appliances  require 
constant  sources  of  AC  electricity  to 
operate  correctly,  or  at  all  -  this  may 
affect  choices  and  costs  of  electricity 
generation  sources. 

3.2.2  Energy  Efficiency 

.1  Waste  Energy  Recovery 

Waste  energy  recovery  is  capturing  or 
retaining  excess  heat  energy  for  other 
purposes  or  re-use.  Examples  include 
engine  heat  recovery  in  the  case  of  a 
diesel  generating  set  (ducting  heated  air 
firom  powerhouse  to  lodge,  or  pre- 
heating domestic  hot  water  using  a 


water  jacket  and  heat  exchanger), 
recovering  heat  from  used  hot  water 
(dishwashers,  clothes  washers,  etc.),  or 
routing  vented  hot  air  from  a  clothes 
dryer  through  a  heat  exchanger  in  an 
adjacent  room.  This  category  also 
includes  insulation  of  heating 
appliances,  such  as  hot  water  tanks,  hot 
tubs,  ovens,  etc.  Most  of  these  methods 
are  inexpensive,  simple,  and  effective. 

.2  Lighting 

Lighting  is  a  highly  visible  form  of 
energy  use  and  is  therefore  relatively 
easy  to  address  by  habit  or  practice. 
Energy  use  can  also  be  reduced  through 
controls  such  as  dusk  sensors, 
occupancy  or  motion  detectors,  use  of 
more  efficient  fluorescents  or  PL 
lights,  and  enhancing  the  use  of  daylight 
to  reduce  or  eliminate  use  of  artificial 
lighting  in  daytime.  For  systems  which 
store  energy  in  batteries,  use  of  DC 
lighting  can  mean  greater  efficiency, 
since  energy  is  not  lost  in  the  use  of  an 
inverter.  Installing  the  correct 
luminosity  for  the  situation,  reducing 
lighting  in  areas  where  possible,  and 
turning  off  lights  when  not  needed  are 
the  key  to  efficiency. 
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.3  Appliances 

The  use  of  efficient  appliances  can 

make  a  big  difference  in  remote  tourism 
facilities,  even  to  the  point  of  requiring 
electricity  where  it  previously  was  not 
used.  Refrigeration  is  a  large  energy 
user,  but  all  appliance  use  adds  up.  The 
key  is  to  choose  appliances  that  fit  the 
requirements  with  the  greatest  possible 
efficiency.  In  some  facilities  the  use  of 
gas  ranges,  dryers  and  refrigerators 
may  be  more  efficient  than  electricity 
powered  units.  DC  refrigeration  units 
are  available  with  extremely  high 
efficiency,  albeit  at  a  higher  than  average 
cost  -  which  may  outweigh  efficiency 
advantages. 

.4  Heating 

Energy  efficient  heating  includes 
temperature  setbacks  (manual  or 
automatic),  for  air  and  water  heating, 
use  of  low  flow  tap  and  shower  heads 
to  reduce  use  of  heated  water,  use  of 
electric  heat  pumps  in  facilities  where 
both  heating  and  air  conditioning  are 
needed,  and  use  of  high  efficiency 
furnaces  in  lieu  of  'standard'  ones.  This 
category  ties  in  closely  with  building 
efficiency. 


.5  Load  Management 

Load  management  is  divided  into  two 
areas  for  clarification,  based  on  the 
'hardware'  to  manage  energy,  and  the 
habits  or  practices  of  managing  energy. 

Energy  Management  Systems 

This  area  includes  a  full  range  of 
semi  to  fully  automated  systems, 
ranging  from  analog  clock 
thermostats,  through  priority  load 
shedding  (turning  off  lower  priority 
loads  when  advantageous),  to  fully 
digital  control  systems  with  power 
factor  correction  (see  below).  The 
ability  to  use  these  and  the  cost- 
effectiveness  of  them  wiU  depend 
upon  each  facility,  and  whether 
construction  is  new  or  a  retrofit. 

Energy  Management  Practices 

This  area  is  based  on  'common  sense' 
and  'good  habits',  and  includes  such 
practices  as  manual  temperature 
setback,  reduction  of  appliance  usage 
(eg.  one  full  dishwasher  load  rather 
than  three  small  ones),  drying 
laundry  outside  on  nice  days, 
restricting  use  of  hair  dryers,  etc. 
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Power  Factor  Improvement 

Put  simply,  the  power  factor  is  the 
ratio  of  usable  electric  energy  from  a 
generator  to  the  energy  produced. 
Motors  and  unbalanced  loads  may 
reduce  this  ratio  and  thus  the  system 
efficiency.  Various  means  can  be 
employed  to  improve  the  power 
factor  including  power  factor 
improvement  motors  and  load 
balancing.  This  technology  can  be  of 
significant  advantage  for  three  phase 
electrical  systems  (typical  of  larger 
diesel  or  propane  generator  sets)  on 
which  mostly  single  phase  loads  are 
operated.  These  systems  are  very 
susceptible  to  load  imbalance.  It  is 
easiest  to  implement  on  new 
facilities,  and  can  be  expected  to 
save  considerable  energy  by 
significantly  improving  energy 
efficiency  on  these  loads. 

Energy  Efficient  Motors 

Purchasing  optional  energy  efficient 
motors  in  new  equipment  (pumps, 
fans,  etc.),  or  replacing  old  ones  is  a 
straight  forward  and  cost-effective 
measure  which  improves 
performance  and  saves  energy. 


.6  Transport  Efficiency 

Transportation  into  remote  facilities  is 
extremely  time  and  energy  consuming. 
Methods  to  improve  this  area  include 
reduction  of  motorized  and  air 
transport  (increased  use  of  horses, 
skiing,  hiking),  and  improved  scheduling 
with  optimization,  to  ensure  that  each 
trip  is  made  as  efficient  as  possible  and 
that  the  number  of  trips  made  is 
absolutely  essential  (eg.  a  single  saved 
helicopter  trip  may  equal  many  days  of 
lighting  efficiency).  Good 
communications  obviously  plays  an 
important  role  in  this. 

.7  Building  Efficiency 

Building  efficiency  relates  in  many  ways 
to  all  of  the  categories  above,  since  the 
building  houses  and  delivers  the 
technologies.  The  basic  tenets  of 
efficient  building  construction  are  based 
on  high  quality  airtightness,  coupled 
with  efficient  air  to  air  heat  exchangers 
to  remove  water  vapor  and 
contaminants.  Additional  insulation  in 
walls,  ceilings  and  floors,  use  of  'airlock' 
entrances  and  high  technology  windows 
are  becoming  more  commonplace.  The 
use  of  move-able  insulation,  such  as 
window  shutters,  greatiy  increases  heat 
retention.  For  new  buildings,  and  to  a 
degree  for  retrofits,  passive  solar 
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designs  -  particularly  those  which 
incorporate  thermal  storage  and 
associated  techniques  -  are  a  no  or  low 
cost  way  to  increase  building  efficiency. 
Passive  solar  design  features  include 
south  facing  windows,  little  or  no  north 
facing  windows,  building  into  south 
facing  slopes,  incorporating  thermal 
mass  into  the  design  (concrete,  masonry, 
water  or  rock),  protecting  entrances  and 
a  host  of  other  design  features. 

3.3  Technology  Summary 

The  detailed  summary  and  evaluation  of  all 
technologies  in  this  category  is  given  in  a 
matrix  format  in  Table  1  of  Appendix  A. 
These  technologies  are  all  suitable  (in  some 
fomi)  for  both  of  the  example  facilities,  the 
stand  alone  lodge  and  the  lodge  with  cabins. 

3.4  Conclusions 

For  an  existing  remote  tourism  facility,  the 
following  steps  are  recommended: 

♦  Perform  an  energy  audit  (heat 
and  electricity)  of  the  facility 

•  Reduce  electricity  and  heating 
loads  to  a  minimum  using  the 
energy  efficiency  measures 
notes;  as  a  guideline  all  measures 
which  are  applicable  and  have  a 
two  year  or  less  payback  could 
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be  implemented  without  further 
consideration. 

•  Once  loads  are  reduced,  evaluate 
existing  energy  resources  (hydro, 
wind,  solar)  for  applicability. 
Renewable  energy  options  are 
generally  more  applicable  to 
modest  loads. 

•  Then,  evaluate  the  altematives 
for  generating  electricity,  using 
renewable  energy  resources, 
hybrid  systems,  or  cycle  charging 
from  a  fueled  generator  set. 

•  In  parallel,  implement  transport 
techniques. 

•  In  parallel,  use  other  energy 
efficiency  measures  to  evaluate 
reduced  non-electric  loads,  for 
example  evaluate  any  wood 
heating  appliances  for  applicable 
altematives. 

For  a  new  tourism  facility: 

•  In  parallel,  evaluate  existing 
energy  resources  while  planning 
facility  loads. 

•  Then,  evaluate  the  altematives 
for  generating  electricity,  using 
renewable  energy  resources, 
hybrid  systems,  or  cycle- 
charging  from  a  fueled  generator 
set. 

•  Most  energy  efficiency  measures 
cost  much  less  and  are  more 
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effective  when  installed  during 
initial  construction  compared 
with  retrofit  costs;  applicable 
measures  should  be  included  in 
planning  of  new  facilities. 

General  recommendations  include: 

•  Current  standards,  codes  and 
inspection  requirements  should 
be  determined  before  making  any 
changes  to  facilities  or  when 
planning  new  facilities.  If  the 
appropriate  authority  is 
unfamiUar  with  the  technology  in 
question,  steps  should  be  taken  to 
provide  the  authority  with  full 
information  and  to  work  together 
with  the  authority  to  implement 
the  technology  in  a  safe,  useful 
and  cost  effective  manner. 

•  This  study  has  not  examined  the 
different  technologies,  fuels  or 
practices  in  conventional  fossil 
fueled  generation  as  this  is 
beyond  the  scope  of  this 
document.  However,  these 
should  be  fully  evaluated  as  part 
of  the  decision  making  and 
planning  process. 
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4.0  Water  and  Sewage  Management 
Technologies 


4.1  Introduction 

Water  and  wastewater  treatment  systems 
which  are  sensitive  to  the  surrounding  locale 
are  critical  to  the  successful  development  of 
remote  lodging  facilities.  For  the  purpose  of 
this  study,  the  water  and  sewage 
management  technologies  have  been 
categorized  into  three  basic  areas: 

1)  Water  Source  and  Treatment 

2)  Water  Conservation  Technologies 

3)  Sewage  Treatment  Systems 

Water  source  and  treatment  includes  the 
options  for  a  raw  water  source  and  systems 
for  treating  raw  water  for  potable  use. 
Water  conservation  technologies  include  an 
overview  of  fixtures,  plumbing  systems,  and 
management  techniques  which  reduce  flows 
or  overall  consumption  of  water.  Sewage 
treatment  systems  include  technologies 
aimed  at  both  the  treatment  of  grey  water 
and  of  black  water  effluent  generated  by 
active-use  facilities.  While  many  of  the 
preceding  technologies  have  been  proven 


over  time  and  numerous  applications  "in  the 
field",  there  remain  in  some  categories  a 
number  of  emerging  technologies  which  are 
very  promising,  but  are  either  in  the 
development  phase  or  are  relatively 
unproven  in  large  scale  application.  In  some 
cases,  time  did  not  permit  a  detailed  review 
of  these  techniques  but  they  are  noted  in  the 
appropriate  matrix  for  reference. 

The  water  and  wastewater  systems  review 
and  analysis  focuses  on  two  basic  remote 
site  development  scenarios  as  discussed  in 
Section  2.2  (Metiiodology): 

•  a  stand  alone  lodge  which  would 
accommodate  25  people, 
including  staff 

•  a  lodge  with  family  unit  cabins, 
to  accommodate  a  total  of  60  to 
70  people,  including  staff 

From  a  water  distribution  and  treatment 
standpoint,  the  stand  alone  lodge  is 
characterized  by  a  single  system  serving  a 
single  facility,  whereas  the  physical 
separation  of  a  lodge  with  family  unit  cabins 
will  dictate  a  water  distribution  and 
wastewater  collection  system  or  individual 
treatment  systems  in  each  unit  Both 
facilities  are  assumed  to  require  full  toilet 
and  bath  facilities,  as  well  as  communal 
kitchen  and  cooking  facilities.  Based  on 
fully  serviced  facilities  and  assuming  no 
conservation  techniques  are  employed,  water 
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consumption  and  sewage  generation  rates  in 
the  order  of  1 1,300  Utres  (2,500  Igal)  per 
day  for  the  25  person  facility,  and  31,800 
litres  (7,000  Igal)  per  day  for  the  70  person 
facility  can  be  expected.  Conservation 
techniques  can  result  in  minimal  to 
significant  reductions  (0-90%)  in  these 
figures,  depending  on  the  techniques 
employed  and  the  water  use/sewage 
production  characteristics  of  the  facility. 

The  overall  methodology  of  this  section 
included  an  initial  review  of  various 
alternative  technologies,  a  brief  review  of 
technical  documentation,  discussions  with 
both  suppliers  and  contractors  relative  to 
"order  of  magnitude  costs",  and  completion 
of  a  matrix  highlighting  the  component 
characteristics  of  each  technology.  Due  to 
time  constraints  and  the  non-site  specific 
nature  of  the  study,  detailed  and  in-depth 
analyses  of  each  alternative  were  not 
performed.  Rather,  this  study  centers  on 
identifying  alternatives  and  then  presenting 
general  information  which  allows  overall 
comparison  of  alternatives  and  provides  a 
basis  for  more  detailed  future  feasibility 
investigations. 

A  range  of  costs  are  presented,  generally 
corresponding  with  the  25  and  70  person 
scenarios.  For  some  technologies,  the  size  of 
facility  is  much  less  of  a  factor  in 
determining  the  overall  costs  than  some  of 
the  more  site  specific  characteristics.  For 


instance,  the  costs  associated  with  drilled 
wells  will  be  largely  dependent  on  the 
groundwater  depth  and  flows.  As  such,  the 
drilling  costs  and  well  yield  can  vary  widely 
such  that  in  some  areas  one  or  two  wells 
may  be  more  than  adequate  to  supply  the 
maximum  daily  usage  in  either  the  25  or  70 
person  facility.  In  other  areas  where  the 
groundwater  conditions  are  less  than  ideal, 
the  yield  from  multiple  wells  may  be 
insufficient  over  the  long  term  to  even 
support  the  smaller  facility,  and  may  require 
additional  pumping  and  storage  facilities  or 
supplementary  sources.  As  can  be  expected, 
costs  can  vary  widely  depending  on  other 
site  specific  characteristics  such  as  soil 
conditions,  site  accessibility,  distance  to 
major  centres  and  transportation  routes, 
access  to  surface  water,  continuous  or 
seasonally  intermittent  operation  of  the 
facility,  size  of  the  facility,  and  the  degree  of 
environmental  sensitivity.  Where  possible, 
the  major  factors  influencing  the  cost  and 
feasibDity  of  each  technology  are  identified. 

A  matrix  has  been  produced  for  each  of  the 
three  categories  outlined  earlier.  Within 
each  category  are  a  variety  of  technologies 
which  may  or  may  not  be  applicable  in  all 
situations.  The  most  appropriate  alternatives 
for  any  particular  site  would  be  generated 
only  after  gathering  more  site-specific 
information.  It  is  likely  that  some 
technologies  may  be  completely 
inappropriate  for  some  sites,  yet  feasible  for 
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Others.  A  summary  of  the  matrix 
information  is  provided  in  Table  1,  which 
outlines  the  major  variables  influencing  the 
"best  use"  technologies  for  any  particular 
site. 

4.2  Technology  Overview 

This  section  will  summarize  the  specific 
technologies  associated  with  each  of  the 
three  categories  outlined  in  Section  4.1.  In 
general,  for  all  systems  being  investigated, 
the  most  appropriate  technology  will  not 
necessarily  be  the  lowest  capital  cost 
alternative.  Ongoing  operation  and 
maintenance  costs  as  well  as  local 
acceptance  by  the  regulatory  authorities  can 
often  dictate  the  feasibility  of  the 
alternatives.  Incoming  raw  water  quality 
and  outgoing  effluent  standards  will  also  be 
strong  determinants  of  the  most  appropriate 
technology  on  a  site  by  site  basis. 

Prior  to  choosing  any  particular  technology, 
a  variety  of  site  specific  information  should 
be  gathered.  Such  preliminary  information 
would  include: 

•  Geographic  -  distances  to  major 
transportation  and  surface  water 
sources;  site  elevations; 
topographical  surveys; 

•  Vegetation  -  surveys  of  the 
vegetative  cover  including  trees 
and  grasses; 


•  Soils  -  review  maps  of  the  soil 
types  especially  as  they  relate  to 
water  percolation  and  infiltration 
rates  and  construction  parameters 
(eg.  hard  rock  versus  soft  soils); 

•  Groundwater  -  review  of 
groundwater  mapping  and  well 
record  information  in  the  area; 

•  Regulatory  -  review  of  the  area 
with  both  local  and  Provincial 
regulatory  bodies  especially  with 
respect  to  stream  flows,  other 
users  on  the  streams,  protected 
fish  and  animal  habitat,  and 
allowable  withdrawal  and 
effluent  discharge; 

•  Related  Experience  Parameters 
-  review  of  the  local  sites  or 
similar  sites  outside  the  local  area 
for  general  guidance  in  choosing 
the  most  effective  technologies. 

A  review  of  this  preliminary  information 
would  eliminate  a  number  of  alternative 
technologies.  Additional  detailed  testing  and 
analysis  would  further  clarify  the  more 
appropriate  options.  While  this  would 
require  additional  expenditures,  it  would 
provide  invaluable  information  and  might 
include: 

•  Surface  Water  Quality  Tests  - 

in  surface  water  sources, 
laboratory  tests  for  chemical  and 
bacteriological  parameters  and 
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turbidity  would  clarify  the  extent 
of  treatment  required  and  the 
most  appropriate  treatment 
method;  in  receiving  streams, 
water  testing  would  clarify  the 
impact  of  the  effluent  discharges; 

•  Groundwater  Testing  -  at  sites 
where  groundwater  is  expected  to 
be  adequate,  drilling  wells  would 
allow  for  the  calculation  of  yield 
and  provide  water  samples  for 
chemical  analysis  and  any 
treatment  requirements; 

♦  Soil  Percolation  Tests  -  at  sites 
where  septic  tile  fields  would  be 
considered  as  an  option, 
percolation  tests  must  be  carried 
out  on  the  soil  to  measure  its 
adequacy  at  accepting  effluent 
discharges; 

•  Biological  Inventory  -  receiving 
steams  and  the  proposed  site 
would  be  surveyed  for  fish  and 
wildlife  habitat  to  assess  the 
impact  of  water  withdrawal  and 
effluent  discharge  techniques; 

♦  Pilot  Studies  -  when  a  number  of 
individual  facilities  are  planned 
within  a  general  area,  it  may  be 
advantageous  to  carry  out  pilot 
studies  on  a  few  of  the  initial 
sites;  each  site  may  utilize  a 
different  technology  and  new 

;  sites  could  be  developed  based 
on  the  performance  of  these  pilot 
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sites;  the  assessment  criteria 
would  include  capital  costs, 
operation  and  maintenance 
involvement  and  costs,  ability  to 
meet  regulatory  standards, 
impact  on  the  site  environment, 
reliability  and  any  other  pertinent 
criteria. 

Pilot  studies  would  primarily  focus  on  the 
wastewater  treatment  methods  which 
generally  have  the  greatest  potential  for 
environmental  impact  on  remote  sites.  In 
certain  circumstances,  pilot  tests  on  water 
treatment  methods  can  also  be  considered. 
For  example,  the  sensitivity  of  reverse 
osmosis  and  "nana"  filters  to  chemical 
components  in  the  raw  water  means  it  may 
be  useful  to  test  such  systems  with  actual 
site  raw  water  to  determine  the  pre-treatment 
requirements  and  minimize  expensive 
membrane  replacement.  Consulting  firms, 
suppliers,  and  the  regulatory  bodies  famihar 
with  wastewater  systems  can  assist  in  setting 
up  such  pilot  projects. 

In  general,  the  main  regulatory  body 
responsible  for  the  approval  of  water  and 
wastewater  treatment  systems  in  Alberta, 
outside  of  the  National  Parks  boundaries,  is 
the  provincial  department  of  Alberta 
Environmental  Protection.  Alberta  Labour 
also  becomes  involved  in  any  project, 
administering  the  plumbing  and  on-site 
regulations.  At  the  local  level,  municipal 


Nor'wester  Energy  Systems  Ltd. 


Remote  Tourism  Facility  Low  Impact  Alternatives 


and  parks  personnel  will  have  input  into  the 
approval  process  and  will  typically  issue  any 
required  building  permits.  In  this  section, 
references  are  made  to  Canada's  National 
Parks  and  their  experience  with  remote  site 
water  and  wastewater  systems.  These  are 
included  for  discussion  purposes  to  illustrate 
the  performance  and  acceptance  of  various 
technologies  by  Parks  Canada  personnel, 
though  in  all  instances,  they  may  not  reflect 
the  unique  opinions  and  experiences  of 
municipalities  and  Provincial  Parks  Services 
outside  the  National  Parks  boundaries. 

4.2.1  Water  Source  and  Treatment 

.1  Water  Sources 

The  two  most  important  factors  in 
assessing  the  feasibility  of  a  raw  water 
source  are  quantity  and  quality.  These 
will  determine  the  requirements  for 
storage  and  treatment  respectively.  The 
source  of  raw  water  for  potable  use  can 
vary  widely,  to  include  traditional 
sources  such  as  drilled  underground 
wells  and  surface  supplies  from  creeks, 
rivers,  or  natural  impoundments  such  as 
ponds  and  lakes.  Alternate  raw  water 
sources  such  as  rainwater  collection 
systems  can  be  effective,  but  due  to  the 
seasonal  nature  of  rainwater,  lined 
impoundment  areas  or  tanks  must 
maintain  the  supply  through  the  winter 
months,  and  as  such  these  systems  are 


often  considered  supplementary  at  best. 
Fresh  water  hauling  into  remote  site 
cistems  is  another  option,  though  the 
high  energy  consumption  and  costs  of 
transport  make  it  less  desirable.  In  some 
cases,  the  costs  of  hauling  water  to  a  site 
can  be  offset  by  the  need  to  haul  wastes 
off-site. 

In  order  to  meet  peak  hourly  demands 
for  water,  the  water  source  should  be 
able  to  supply  0.75  to  1.15 1/s  (10-15 
Igpm)  for  the  25  person  facility,  and  2.25 
-  3.0 1/s  (30-40  Igpm)  for  tiie  70  person 
facility.  For  well  yields  or  water  source 
flows  less  than  this,  storage  facilities 
would  have  to  be  considered.  Any  water 
source  should  provide  at  least  the 
average  daily  demands  of  0.08  -  0.15  (1- 
2  Igpm)  for  the  25  person  facility  and 
0.23  -  0.38  (3-5  Igpm)  for  die  70  person. 

.2  Water  Treatment 

Due  to  the  site  specific  nature  of  the  raw 
water  source,  water  analysis  must  be 
carried  out  prior  to  deciding  on  any  one 
particular  treatment  technique.  Elevated 
levels  of  inorganics  such  as  iron, 
manganese  and  calcium/magnesium 
hardness  are  common  to  groundwater 
sources,  while  high  turbidity  from 
suspended  inorganics  are  common  to 
surface  impoundment  waters.  Removal 
of  such  impurities  as  well  as  disinfection 
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of  water  for  potable  use  remain  the  main 
focus  of  modem  water  treatment 
techniques.  Coagulation,  flocculation, 
clarification,  filtration,  chemical  removal 
including  iron  and  manganese  removal, 
pH  control,  softening,  taste  and  odour 
control,  and  disinfection  remain  the  most 
common  unit  processes  in  water 
treatment  systems  in  Alberta, 
Disinfection  by  chlorine  gas  and 
chlorine  compounds  is  prevalent  due  to 
the  need  for  residual  disinfection  in  the 
distribution  system.  Ozone  and  ultra- 
violet irradiation  disinfection  are  less 
common  due  to  the  inability  to  maintain 
such  a  residual  and  as  such  must  be  used 
with  chlorine  disinfection.  In  point-of- 
use  applications,  U.V.  disinfection  may 
be  used  without  chlorine. 

In  montane  regions,  treatment  systems 
are  often  less  intensive  as  surface  waters 
are  typically  low  in  turbidity,  dissolved 
solids  and  organics.  Further  downstream 
outside  the  montane  areas,  the  drainage 
basins  typically  include  silty,  organic 
soils  and  agricultural  land  uses  which 
increase  the  turbidity  and  the  level  of 
treatment  required. 

The  water  treatment  options  outlined  in 
this  study  focus  on  the  treatment  of 
groundwater  and  surface  waters.  Small 
multi-media  filters  utilize  sand  or 
granular  filter  media  in  small  cylindrical 


pressure  tanks  that  can  be  connected  in 
series  and  housed  within  the  lodging 
facility.  In  general,  the  use  of  multi- 
media pressure  filter  systems  as  stand- 
alone systems  using  surface  water 
sources  are  becoming  less  common 
especially  since  the  regulatory  body 
(Alberta  Environmental  Protection)  has 
determined  such  systems  may  not 
effectively  remove  the  Giardia  lamblia 
cyst  which  can  be  carried  by  mountain 
streams.  Such  systems  are  often  used  as 
pre-treatment  for  reverse  osmosis  and 
"nana"  filters  which  can  remove  the 
cysts,  or  with  groundwater  sources 
where  Giardia  is  not  a  concem.  Slow 
sand  filters  utilize  a  large  area  sand 
filter  typically  housed  in  a  separate 
concrete  tank  through  which  raw  water 
slowly  flows  and  is  treated  via  a 
biological  layer,  or  "schmutzdecke" 
which  develops  on  the  top  of  the  filter. 
Filter  membrane  systems  such  as  used 
in  reverse  osmosis  systems  and  "nana" 
filters  utilize  membranes  with  small  (1  to 
2  micron)  openings  in  special  cylindrical 
units.  Package  water  treatment  plants 
are  typically  steel  or  aluminum  units 
which  incorporate  rapid  mixing  of 
coagulants,  settling  clarifiers,  and  rapid 
sand  filters  complete  with  air  scour  and 
backwash  capabilities. 
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4.2.2  Water  Conservation  Technologies 

.1  Retrofit  Devices  t 

A  significant  number  of  water 
conserving  retrofit  devices  have  been 
developed  to  fit  conventional  plumbing 
fixtures  and  are  readily  available 
commercially.  Tate  (1990)  estimates 
that  in  a  typical  household  which  does 
not  require  lawn  watering,  79  percent  of 
water  consumption  is  attributed  to  the 
bathroom  toilet  and  bathing  fixtures, 
with  14  percent  to  laundry  and  only  7 
percent  to  drinking  and  cooking.  Many 
of  the  water  saving  devices  occur  in  the 
bathroom  facilities  and  include  toilet 
dams  and  dual  flush  mechanisms,  low 
water  consumption  toilets,  low  flow 
shower  heads,  themiostatic  or  pressure 
balancing  mixing  valves,  faucet  aerators, 
and  pressure  reducing  valves.  A  number 
of  less  conventional  systems  are  also 
available  such  as  vacuum  assisted  toilet 
systems,  pressure  tank  toilets,  and 
composting  systems. 

While  a  number  of  these  systems  do 
conserve  both  water  and  heating  energy, 
some  agencies  (NWT  1994)  have 
determined  that  retrofit  devices  such  as 
toilet  dams  and  existing  tank 
modifications  perform  less  satisfactorily 
than  devices  designed  specifically  for 
conservation.  For  example. 


conventional  toilets  designed  to  operate 
with  high  flush  volumes  do  not  always 
operate  as  effectively  with  reduced  tank 
capacities  and  may  require  a  second 
flush;  when  the  flow  is  reduced 
conventional  shower  heads  will  often  not 
deliver  a  water  stream  which  is  currentiy 
acceptable  to  uneducated  users.  For  new 
facilities  and  retrofits,  toilets  and  shower 
heads  designed  specifically  for  water 
conservation  are  better  received  by  both 
users  and  maintenance  personnel. 

.2  Water  Re-Use  and  Re-Cycling 

A  second  conservation  component 
includes  water  re-use  and  re-cycling 
devices.  Such  devices  include  grey 
water  systems  which  store  waste  water 
from  sink  and  bath  fixtures  in  a  tank 
system  and  re-pump  the  water  for  use  in 
toilet  flushing.  Other  similar  systems 
separate  grey  water  fi-om  black  water  for 
separate  treatment  of  each.  Due  to  the 
relative  availability  of  good  water 
sources  in  Alberta  and  the  relatively  high 
costs  associated  with  the  mechanical 
installation  and  operation,  grey  water 
systems  are  not  common  in  Alberta. 
Still,  such  systems  may  be  considered 
alternatives  in  facilities  where  the  water 
source  is  extremely  limited  and  the 
higher  costs  may  be  justified. 
Due  to  the  large  number  of  water 
conservation  technologies  and  the 
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limited  scope  of  this  study,  the  reader  is 
directed  to  Cameron  and  Armstrong 
(1994)  for  an  excellent  summary  of 
numerous  water  saving  technologies 
applicable  to  remote  sites  in  the 
Northwest  Territories. 

.3  Compatibility  with  Other 
Technologies 

Water  conservation  devices  must  be 
assessed  in  the  overall  context  of  the 
potable  water  source  and  the  wastewater 
treatment  system.  Water  conservation 
devices  can  indeed  reduce  the  treated 
water  consumed,  but  can  also  increase 
the  concentration  of  effluent  wastes  and 
in  some  cases  reduce  the  flow 
capabilities  of  collection  systems. 
Increased  effluent  concentrations  can 
require  increased  sewage  treatment  such 
as  multi-stage  or  series  digesters.  Again, 
these  must  be  looked  at  on  a  site  specific 
basis. 

4.2.3  Sewage  Treatment  Systems 

.1  Treatment  Systems 

The  greatest  challenge  in  providing 
water  service  to  sensitive,  remote  sites 
remains  the  effective  treatment  of 
sewage  wastes  to  allow  for  return  of  the 
effluent  to  the  receiving  stream  or 
recycling  in  a  facility's  sewage  system. 


The  major  constituent  of  raw  sewage  is 
water,  comprising  more  than  99  percent 
of  the  influent  wastewater.  A  diverse 
number  of  impurities  exist  in  raw 
wastewater,  many  being  solids  which 
remain  as  residue  after  evaporation. 
Removal  of  such  impurities  as  well  as 
reduction  in  fecal  coliforms  and 
pathogenic  bacteria  in  effluent  streams 
remains  the  basis  of  modem  sewage 
treatment. 

The  removal  of  inorganics  such  as 
nitrogen  and  phosphorous  compounds  is 
important  to  prevent  eutrophication 
(excess  growth  of  algae)  and  the 
formation  of  ammonia  which  can  be 
toxic  to  fish  and  reduce  the  efficiency  of 
chlorine  disinfection.  The  most  common 
indicator  of  organic  compounds  remains 
the  biochemical  oxygen  demand,  or 
BOD.  The  results  of  BOD  tests  on 
effluent  can  be  used  to  determine  the 
approximate  amount  of  oxygen  required 
to  stabilize  the  organic  matter.  BOD 
tests  on  effluent  from  facilities  similar  in 
nature  to  a  proposed  facility  can  be  used 
as  a  guideline  to  estimate  the  required 
size  of  a  treatment  facility.  Other 
effluent  indicators  which  influence  the 
type  and  extent  of  sewage  treatment 
include  chemical  oxygen  demand 
(COD),  oils  and  grease,  alkalinity  and 
pH,  chlorides,  sulphur  compounds,  and 
trace  metals.  These  are  provided  for 


26 


Nor'wester  Energy  Systems  Ltd. 


Remote  Tourism  Facility  Low  Impact  Alternatives 


general  reference  and  will  not  be 
discussed  in  detail  in  this  study. 

The  septic  tank  and  tile  field  is  a 

traditional  system,  and  can  be  restricted 
by  poor  ground  conditions,  a  high  water 
table,  and  physical  space  or  aesthetic 
restrictions.  Tile  field  lengths  to  service 
25  to  70  people  on  a  continuous  basis 
could  be  1,200  metres  to  2,500  metres, 
and  so  make  a  significant  impact  on  sites 
where  altering  the  landscape  is  not 
acceptable.  In  addition,  the  perfomiance 
of  septic  tank  and  tile  systems  have  not 
been  acceptable  to  National  Parks 
personnel. 

Consideration  is  now  being  given  to 
separation  of  grey  water  and  urine  for 
sub-surface  treatment  with  black  water 
being  directed  to  holding  tanks  and 
transported  off  site.  At  niany  sites  in  the 
National  Park  System  where  septic  fields 
are  not  suitable,  it  is  not  uncommon  to 
collect  all  wastes  in  a  holding  tank 
system  and  fly  out  the  effluent  via 
helicopter  on  a  daily  basis  (eg.  the 
Teahouse  at  Lake  Louise).  Some  newer 
designs  reduce  held  wastes,  thus  flyout 
frequencies  may  be  as  infrequent  as  once 
a  year  (eg.  Alpine  Club  of  Canada). 

The  exterior  pit  toilet  or  "outhouse"  is 

another  traditional  altemative  which  has 
been  successfully  used  in  many 


applications.  It  has  inherent  odour, 
maintenance,  and  potential  groundwater 
contamination  problems  in  permeable 
soils.  More  recent  portable  chemical 
toilets  have  been  developed,  but  require 
chemicals  and  periodic  emptying  of  the 
toilet  contents.  In  both  cases,  the 
unheated  nature  of  these  facilities  makes 
them  less  desirable. 

Composting  toilet  systems  which  can 
be  integrated  into  heated  structures  have 
been  developed  to  deal  with  the  inherent 
problems  of  outdoor  toilet  facilities.  To 
maintain  the  bacteriological  process 
throughout  the  winter  months,  the 
composting  tank  should  be  within  a 
temperature  controlled  environment. 
This  can  be  achieved  through  an 
architectural  design  which  incorporates  a 
toilet  above  a  heated  basement  or  on  an 
elevated  floor  a  sufficient  height  above 
the  ground  to  accommodate  an  enclosure 
for  the  composting  tank.  Discussions 
with  National  Parks  Canada  personnel 
reveal  that  potential  maintenance 
problems  with  such  facilities  remain  a 
concern. 

More  advanced  sewage  treatment 
techniques  have  been  developed  for 
small  villages  and  developments,  with 
varying  degrees  of  success.  Traditional 
clay  or  plastic  lined  oxidation  ponds  or 
"lagoon"  systems  are  common  among 
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smaller  communities  and  are  quite 
effective  for  treating  sewage  effluent. 
Such  lagoons  are  effective  at  reducing 
BOD,  solids,  and  total  nitrogen,  and 
marginally  effective  at  removing  organic 
nitrogen  and  ammonia.  While  such 
lagoons  are  effective  at  treating  sewage, 
long  detention  times  of  7  to  12  months 
dictate  large  area  requirements  (0.4  to 
1.2  hectares).  The  need  for  heavy  earth 
moving  equipment,  expensive  liners  and 
large  areas  of  land  may  make  such 
facilities  impractical  at  remote  sites, 
especially  in  sensitive  areas. 

Extended  aeration  tanks  can  also  be 
considered  as  an  option,  though  the 
regulating  agencies  are  hesitant  to 
approve  such  facilities  in  sensitive  areas 
due  to  the  need  for  more  frequent 
operator  monitoring  and  the  possibility 
of  process  upset  and  release  of  untreated 
effluent  flows.  For  these  reasons  these 
systems  are  not  considered  in  this 
analysis. 

The  most  promising  alternatives  for 
remote  sites  include  relatively  small 
scale  or  pre-fabricated  units  which  can 
be  transported  to  site.  Rotating 
biological  contactors,  or  RBC  units, 
have  been  used  at  a  number  of  remote 
work  camp  and  recreational  areas.  The 
RBC  unit  relies  on  a  biomass  forming  on 
the  large  surface  area  of  a  specially 


designed  disc  which  rotates  in  and  out  of 
the  sewage.  The  biomass  develops  from 
seed  microorganisms  naturally  present  in 
the  wastewater  and  is  typically  fully 
established  after  2  to  4  weeks.  Because 
these  are  continuous  operation  systems, 
the  RBC  can  more  readily  accept  large 
periodic  loads  without  process  upset  or 
loss  of  treatment  efficiency.  Electrical 
energy  is  required  with  these  units  to 
continuously  rotate  the  contact  discs. 

Passive  multi-component  systems 
utilizing  combinations  of  relatively 
traditional  technologies  have  recentiy 
been  applied  to  relatively  remote  park 
sites  in  the  Banff/Yoho  National  Park 
area.  Due  to  the  proprietary  nature  of  the 
design,  detailed  information  on 
performance  and  cost  is  not  readily 
available.  The  technique  utilizes  an 
anaerobic  upflow  filter  in  a  traditional 
septic  tank  followed  by  a  slow  sand 
filter.  Although  it  has  not  been  widely 
used,  the  technology  has  been  gaining 
acceptance  by  Parks  Canada  personnel. 
The  major  advantage  of  such  a  system  is 
low  operation  and  maintenance 
requirements  combined  with  the  proven 
performance  of  its  traditional 
components. 

Another  emerging  technology  developed 
in  the  U.S.  and  now  on  trial  in  two 
Ontario  facilities  ("The  Body  Shop"  in 
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Toronto  and  Boyne  River  School  north 
of  Toronto)  is  the  "living  machine" 
technology  which  utilizes  transparent 
tanks  housing  a  diverse  bacteriological 
and  plant  population  within  a  controlled 
greenhouse  environment.  Raw  sewage 
cycles  through  four  sealed  equalization 
tanks  before  being  pumped  into  the 
tallest  of  17  clear  plastic  cylinders  which 
are  arranged  in  a  spiraling  configuration. 
Gravity  draws  the  water  through  the 
cylinders,  then  into  a  marsh  for  filtering 
and  finally  to  a  pond  where  there  are 
native  plants  and  animals.  While  the 
Ontario  Ministry  of  Environment  has  not 
yet  approved  this  method  for  return  of 
waters  to  receiving  streams,  tests  are 
ongoing.  In  Alberta,  the  technology  has 
not  yet  been  approved  nor  applied.  The 
technology  has  developed  with  the 
"green"  movement  and  requires  littie  in 
the  way  of  chemical  and  energy  inputs. 
According  to  the  manufacturer,  the  main 
advantages  of  this  system  is  it  offers 
very  high  standards  of  treatment 
competitive  with  conventional 
techniques  of  equivalent  effluent 
standards,  it  is  scalable  from  small  to 
large  facilities,  and  can  extend  the  life  of 
downstream  tile  systems  or  if 
disinfected,  can  be  used  for  irrigation.  In 
addition,  the  quality  of  the  treated  water 
is  such  it  can  be  re-used  in  grey  water 
systems  to  feed  toilets  and  potentially 


reduce  overall  facility  discharges  to 
receiving  waters  by  90  percent. 

.2  Effluent  Release  and  Sludge 
Disposal 

Downstream  of  sewage  treatment 
processes,  the  treated  effluent  must  be 
released.  In  many  cases  this  means  sub- 
surface disposal  to  a  septic  field,  or 
after  disinfection,  typically  by  chlorine 
or  U.V.  light,  to  a  natural  watercourse. 
Where  green  space  is  present,  another 
alternative  is  spray  irrigation  disposal. 
While  such  disposal  is  generally 
supported  by  Alberta  Environmental 
Protection,  spray  irrigation  on  a 
continuous  basis  is  not  often  favoured  by 
National  Parks  administration  in 
sensitive  areas,  as  it  tends  to  accelerate 
vegetative  growth,  though  it  has  been 
used  on  a  short-term  basis  where  site 
reclamation  was  required. 

Disposal  of  accumulated  sludge  in 
portable  plants  must  also  be  carried  out. 
Typically  this  involves  pumping  out  of 
the  clarifier  into  a  tank  for  transport  to  a 
waste  disposal  area  or  treatment  facility. 
Mechanical  thickening  devices  can  be 
used  to  reduce  the  volume  of  such  waste, 
but  can  be  relatively  costiy. 
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4.3  Technology  Summary 

As  outlined  in  the  previous  sections,  a 
matrix  has  been  prepared  for  each  of  the 
main  water  and  wastewater  components 
discussed.  The  matrices  can  be  found  in 
Table  2  of  Appendix  A. 

4.3.1  Costs 

The  matrices  presented  in  this  section 
represent  generic  overall  characteristics  of 
the  most  common  and  most  applicable 
altemative  technologies.  The  costs 
presented  represent  basic  material  supply 
costs  to  major  centres  such  as  Edmonton  or 
Calgary.  Transportation  costs  will  be  highly 
variable  depending  on  location  of  the  sites. 
Distance  of  the  site  from  land  transportation 
corridors  will  dictate  any  air  transportation 
requirements.  It  should  be  stressed  that  air 
transport  costs  will  not  only  vary  with  the 
flight  time  required,  but  also  with  the 
capacity  of  the  aircraft.  The  following 
represents  some  hauling  capacities  and  1994 
hourly  rates  (no  GST)  for  helicopters: 

Light  Duty:  360  -  450  kg  $  725/hr 

Medium/Light  Duty:  450  -  900  kg  $1000/hr 
Medium  Duty:  1700  -  2300  kg  $1910/hr 
Heavy  Duty:  2300  kg  +  $3000/hr 

Construction  costs  are  also  highly  site 
specific  depending  on  foundation  materials, 
groundwater  conditions,  and  transportation 


to  the  site.  In  many  cases,  water  treatment 
facilities  can  be  incorporated  directiy  into 
the  lodging  facility.  Engineering  design 
costs  have  also  not  been  included  as  they 
typically  will  be  based  on  construction  value 
and  degree  of  complexity  of  the  project.  For 
budget  purposes,  it  will  not  be  unrealistic  to 
use  overall  budget  values  in  the  order  of  4  to 
5  times  that  of  the  simple  material  supply 
costs  to  cover  such  items  as  heated 
enclosures,  installation,  transportation,  and 
engineering.  More  accurate  budget  figures 
can  only  be  provided  through  feasibility 
analyses  on  a  site  specific  basis. 

4.3.2  Regulatory  Requirements 

When  considering  the  operation  of  water 
and  wastewater  facilities,  it  should  be 
realized  that  provincial  regulations  require  a 
license  to  operate.  This  license  will 
typically  outline  the  water  quality  sampling 
and  disinfection  monitoring  periods.  These 
can  be  as  frequent  as  daily  for  large  plants 
and  weekly  for  smaller.  As  such,  there  will 
always  be  a  requirement  for  an  operator  or  a 
trained  person  responsible  for  the 
maintenance  of  the  systems. 

4.3.3  Facility  Waste  Generation  and 
Product  Usage 

The  technology  review  is  carried  out  based 
on  the  assumption  that  the  water  and 
wastewater  systems  will  be  used  by  facility 
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guests  and  staff  in  a  manner  similar  to 
normal  domestic  households.  It  is  assumed 
that  toxic  substances,  such  a  petroleum 
products  or  cleaning  agents  which  could 
potentially  upset  any  natural  biological 
processes,  would  not  be  introduced  to  these 
systems. 

It  is  anticipated  that  guests  would  use  typical 
toiletry  products  such  as  bath  soaps, 
shampoos,  and  shaving  creams.  To  reduce 
the  loads  on  the  wastewater  treatment 
systems,  soap  products  which  limit  the 
amount  of  nutrients,  such  as  phosphates, 
should  be  promoted  both  for  personal 
hygiene  and  facility  cleaning  requirements. 

4.3.4  General  Overview 

Based  on  the  information  gathered  in  the 
matrices,  the  major  factors  influencing  the 
appropriateness  or  "best  use"  of  each 
technology  is  summarized  in  Table  1. 

4.3.5  Water  Systems  Overview 

When  assessing  water  systems,  those  which 
can  provide  consistent  treated  water  quality 
with  minimal  operation  and  maintenance 
should  be  considered  first.  On  the  smallest 
sites,  cylindrical  water  treatment  tanks  may 
work  very  well  but  must  be  of  sufficient  size 
to  handle  higher  turbidity  levels.  In  the 
larger  facilities,  packaged  flocculation, 
clarification,  and  filtration  plants  have  been 


found  to  be  very  versatile  and  low 
maintenance,  but  do  require  operator 
involvement.  Reverse  osmosis  and 
membrane  systems  typically  work  best  when 
pre-filtered  or  in  low  turbidity  waters  (less 
than  2  NTU).  More  turbid  waters  tend  to 
prematurely  plug  up  and  cause  fi-equent  and 
costly  replacement  of  the  membranes. 

4.3.6  Water  Conservation  Technologies 
Overview 

Water  conservation  technologies  are  quite 
varied.  Vacuum  toilet  systems  have  been 
used  with  relative  success  at  recreational  and 
ski  areas  in  the  National  Parks.  Low  flow 
toilets  have  been  used  successfully  in  remote 
northern  sites.  Retrofit  devices  on 
conventional  toilets  have  not  been  overly 
successful  in  remote  regions.  Low  flow 
showers  especially  designed  for  reduced 
consumption  are  preferred  over  flow  control 
devices  installed  in-line  with  conventional 
shower  heads.  Grey  water  systems,  while 
effective  at  reducing  waste  water  flows,  tend 
to  be  costly  and  have  not  had  wide-spread 
application  in  Alberta.  Regardless  of  the 
technology  chosen,  the  impact  on  both  the 
water  treatment  and  the  sewage  treatment 
facilities  must  be  jointly  assessed,  along 
with  the  obvious  benefit  of  reduced  water 
consumption. 
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Table  1 


Summary  of  Major  Factors  Influencing  the  Appropriateness  of  Given  Technologies 


Raw  Water  Sources: 

DriUedWeUs 

Surface  Streams/Infiltration 
Galleries 

Rainwater  Collection 
Fresh  Water  Hauling 

Water  Treatment  Systems: 

Pressure  Vessel  Systems 

Package  Water  Treatment  Plants 

Slow  Sand  Filters 

Reverse  Osmosis/Nana  Filters 

Water  Conservation  Devices: 
Retrofit  Devices  with  Conventional 
Toilets 

Outhouse/Portable  Toilets 

Composting 

Grey  Water  Recycling 
Ultra  Low  Flow  Toilets 

Vacuum  Toilets 

Low  Flow  Shower  Heads 

In-Line  Flow  Controls 

Wastewater  Treatment: 

Effluent  Holding  Tanks 

Septic  Tank  and  Tile  Fields 
Rotating  Biological  Contactors 
Passive  Three  Component  Systems 
Living  Machines 


requires  a  high  quality,  reliable  groundwater 
source 

requires  an  adequate  and  quality  stream  flow 
close  to  facility 

generally  not  reliable;  may  be  considered  as 
a  supplementary  source 
low  capital  cost,  high  operational  costs;  most 
appropriate  for  smaller  or  temporary  sites 

ideal  for  groundwater  treatment  or  pre- 
treatment  of  surface  waters 
reliable  systems;  require  well  trained 
operator 

a  simple,  reliable,  low  maintenance  system; 
not  suited  for  intermittent  operation 
performs  best  with  relatively  clean  raw 
water 

useful  but  may  diminish  performance  of 

fixtures;  best  fixtures  are  those  specially 

designed  for  lower  consumption 

low  cost  and  portable  but  uncomfortable  and 

odorous 

utilize  a  simple  biological  process  but  some 
maintenance  is  required 
expensive  but  effective  if  water  is  scarce 
effective  cost  and  water  saving  fixture 
designed  for  reduced  water  consumption 
relatively  complex  but  effective  when  water 
is  very  scarce;  can  be  cosdy  and  noisy 
cost  effective  and  if  well  designed  will  be 
accepted  by  users;  saves  water  and  energy 
can  cut  water  use  and  costs  but  may  not 
work  well  with  some  conventional  fixtures 

generally  low  capital  cost  but  high 
operational  costs;  best  suited  for  small  or 
temporary  facilities 

a  reliable  conventional  technology,  but 
requires  adequate  soils  and  space 
portable  mechanical  units  need  nominal 
operator  involvement 

a  promising  low  maintenance  system  based 
on  combining  conventional  technologies 
promising  biological  systems,  but  will 
require  a  heated  building  and  nominal 
maintenance 
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4.3.7  Wastewater  Treatment  Systems 
Overview 

The  choice  of  an  appropriate  wastewater 
treatment  system  can  be  the  most  crucial  to 
the  faciUty  serviced.  The  emerging 
technologies  outlined  hold  much  promise, 
but  further  investigation  and  monitoring  will 
need  to  be  done  prior  to  broad  acceptance  by 
the  regulatory  bodies.  Traditional  septic 
tanks  and  tile  fields  may  be  troublesome  in 
montane  areas  due  in  large  part  to  possible 
incompatible  soil  and  groundwater 
conditions,  as  well  as  the  capacities  of  such 
systems  being  insufficient.  Supplementing 
such  systems  with  other  passive  traditional 
technologies  seems  most  promising. 
Mechanical  systems  such  as  RBC  units  are 
proven  effective,  but  do  require  a  higher 
degree  of  operational  commitment. 

4.4  Conclusions 

The  series  of  matrices  outlines  generic 
"black-box"  technologies  which  must  be 
applied  to  actual  sites  with  a  great  deal  of 
sensitivity  to  the  actual  site  and  the 
operational  considerations.  From 
discussions  with  contractors,  suppliers, 
practitioners,  and  researchers  involved  in  the 
field,  there  seems  to  be  a  general  consensus 
on  a  number  of  points  concerning  the 
application  of  these  technologies  to  actual 
sites: 


•  detailed  feasibility  assessments  on  a 
site  by  site  basis  and  thoughtful 
consideration  of  the  most  appropriate 
technology  can  minimize  later 
problems  with  the  operational  phase 
of  the  facility. 

•  there  are  no  simple,  generic  solutions 
to  the  challenge  of  servicing  remote 
sites  with  potable  water  and  especially 
with  sewage  treatment;  detailed 
analysis  and  assessment  on  a  site  by 
site  basis  is  required  and  must  include 
a  review  of  water  quality  and  quantity 
concerns  as  well  as  geotechnical 
review  of  the  soils  and  groundwater 
table; 

•  discussions  with  the  regulating  bodies 
such  as  Alberta  Environmental 
Protection  are  invaluable  in  the 
feasibility  stage  to  better  identify  the 
best  options; 

•  unproven  technologies  are  often  not 
favoured  by  the  regulatory  bodies;  to 
facilitate  the  approval  process, 
systems  usually  should  have  a  proven 
track  record  either  through  local 
experience,  extensive  use  in  similar 
circumstances,  or  through  small  scale 
pilot  smdies; 
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•  simple,  basic,  and  passive 
technologies  (or  combinations 
thereof)  which  may  require  a  little 
more  capital  investment  but  much  less 
operation  and  maintenance  costs 
should  be  considered  first;  such 
systems  rely  on  gravity  and  slow 
timed  release  products  (eg.  chlorine 
pucks  to  disinfect  effluent  flows); 
they  are  more  easily  maintained  than 
mechanical  systems; 

•  systems  which  rely  extensively  on 
mechanical  components  can  provide 
good  service  and  product  quality,  but 
require  highly  trained  operational  staff 
as  opposed  to  more  passive  systems; 
where  larger  lodging  facilities  are 
clustered  in  a  general  area,  the  cost 
effectiveness  of  the  more 
sophisticated  mechanical  systems  and 
their  higher  operational  commitment 
can  be  realized  by  the  use  of  common 
operators; 

•  the  availability  of  competent,  trained 
operations  personnel  capable  of 
visiting  remote  sites  on  a  regular  basis 
must  be  considered; 

•  where  natural  systems  (such  as 
wetiands)  exist,  they  should  be  used 
and  integrated  into  the  treatment 
process; 


34 


Nor'wester  Energy  Systems  Ltd. 


Remote  Tourism  Facility  Low  Impact  Alternatives 


5.0  Waste  Management 


5.1  Introduction 

There  are  a  number  of  benefits  of  waste 
minimization  which  may  motivate  a  remote 
lodge  operator  to  implement  a  waste 
minimization  plan.  These  factors  include: 

•  Reduction  of  operating  costs. 

•  Compliance  with  waste  management 
related  regulations. 

•  Reduction  of  risks  associated  with 
hazardous  wastes. 

•  Protection  of  environmental  values. 

•  Promotion  of  a  positive  public  image. 

Reduction  of  operating  costs  and  the 
projection  of  a  positive  and  credible  public 
image  are  likely  to  be  the  most  important 
relative  to  the  success  of  the  operation.  This 
section  offers  practical  options  for  waste 
reduction  which  will  allow  operators  to 
realize  these  benefits. 

5.1.1  Methodology 

A  generic  list  of  activities  at  remote  lodges 
was  prepared.  From  this  list  potential 


significant  wastes  streams  associated  with 
the  activities  were  identified.  In  the  absence 
of  audits  of  the  specified  operations,  waste 
stream  identification  was  based  on  the 
authors'  experience  in  tourism  and  other 
relevant  business  sectors. 

A  package  of  alternative  waste  management 
practices  appropriate  to  remote  tourism 
operations  and  relevant  to  the  identified 
waste  streams  was  assembled.  Waste 
minimization  technologies  which  support 
these  practices  were  entered  into  the 
summary  matrix.  The  conclusions  represent 
the  most  likely  generic  approach  to  be  taken 
by  an  operator  which  guides  waste 
management  planning  and  the  selection  of  a 
site  specific  package  of  options. 

Specific  waste  management  technologies 
and  practices  applied  to  any  given  operation 
will  ultimately  vary  according  to  operating 
conditions  such  as  operation  feasibility,  and 
logistics.  Waste  management  will  also  be 
interrelated  with  the  technologies  which  are 
selected  to  achieve  water  and  energy 
conservation. 

5.1.2  Activities  And  Potentially 
Significant  Waste  Streams 

The  following  activities  are  expected  to  be 
significant  within  the  operations  described  in 
the  study  methodology  (Section  2.2). 
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•  Office  activities 

•  Construction 

•  Facility  construction 

•  Landscape  construction 

•  Transportation 

•  Vehicle/aircraft  operation 

•  Vehicle/aircraft  maintenance 
and  repair 

•  Vehicle/aircraft  fueling 

•  Accommodation: 

•  Staff  and  client  residential 
activity  such  as  sleeping,  toilet, 
and  shower 

•  House  keeping  and  laundry 

•  Indoor  Living  Activities 

•  Food  Service: 

•  Centralized  dining  and  kitchen 
facilities 

•  Take  out  food  service  for  day 
trip  activities 

•  Energy  Supply  Service 

•  Fuel  storage 

•  Battery  storage  and  maintenance 

•  Equipment  maintenance  and  repair 

•  Water  Supply  Service 

•  Storage 

•  Equipment  maintenance  and 
repair 

•  Sewage  Service 

•  Storage 

•  Processing 

Potentially  significant  waste  streams  which 
are  likely  to  be  generated  by  the  above 
activities  are  listed  below.  Sewage  services. 


energy,  and  water  conservation  issues  are 
discussed  in  Sections  3  and  4  of  this  report 

•  Batteries  -  Dry  Cell 

•  Batteries  -  Lead  Acid 

•  Cleaners  -  Lodge,  Equipment  and 
Shop  (includes  solvents  and 
personal  care  products) 

•  Construction  Wastes 

•  Filters 

•  Fuels  -  Compressed  Gas 

•  Fuels  -  Liquid  Petroleum 

•  Fuels  -  Solid 

•  Glass 

•  Metals 

•  Oils  -  Machine  applications 

•  Oils  and  Grease  -  Cooking 

•  Organics  -  Food  Waste 

•  Paper  Products 

•  Plastic  Containers 

•  Tableware 

Waste  management  options  for  these  waste 
streams  are  individually  discussed  in  more 
detail  in  Appendix  B  of  this  report. 

The  options  listed  in  Appendix  B  are  those 
which  are  considered  viable  in  remote 
tourism  lodge  operations  such  as  a  lodge  or 
lodge  and  cabins.  However,  the  actual  waste 
management  options  to  be  selected  will 
depend  on  interrelationships  among  factors 
such  as  site  design,  specific  technologies 
installed,  the  geographical  setting  of  the 
lodge  and  the  availability  of  regional  waste 
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management  infrastructure. 

5.2  Waste  Management  Strategies 

Waste  management  at  a  remote  tourism 
lodge  may  be  guided  by  applying  the 
hierarchy  of  the  Four  R's  (reduce,  reuse, 
recycle,  recover)  according  to  the  specific 
waste  management  strategies  described  in 
Section  5.2.2. 

5.2.1  Applying  The  Four  R's 

The  four  R's  are  important  principles  to 
consider  in  planning  a  waste  management 
program:  reduce,  reuse,  recycle  and 
recover. 

The  order  in  which  the  four  R's  are 
implemented  is  important.  In  developing  a 
waste  management  strategy,  reducing  is 
preferable  to  reusing,  reusing  is  preferable  to 
recycling,  and  recycling  is  preferable  to 
recovering  energy.  The  higher  priority  R's 
contribute  the  most  to  waste  reduction  with 
the  least  expenditure  of  energy  and 
materials.  For  example,  reducing  wastes  by 
not  purchasing  excessive  packaging  is 
simple,  may  reduce  costs  and  reduces  the 
amount  of  material  thrown  away.  Similarly, 
reusing  materials  rather  than  replacing  them 
can  reduce  costs  and  the  volume  of  waste. 
Recycling  of  packaging  materials,  while 
preferable  to  disposal,  will  require  a 
collection  system  and  some  energy  input  to 


transport  materials.  Waste  recovery  (eg. 
waste  heat)  generally  will  require  capital 
investment  in  equipment  for  this  purpose 
and  will  have  associated  operation  and 
maintenance  costs. 

Composting  is  another  activity  which  can 
make  an  important  contribution  to  waste 
reduction  (On  site  composting  is  effectively 
a  form  of  reusing.  Supplying  organic 
materials  to  a  centralized  composting  facihty 
is  similar  to  recycling).  There  may  be 
special  factors,  such  as  wildlife  concerns  or 
climatic  constraints,  to  consider  in  the  use  of 
composting  at  remote  lodges.  This  is  best 
left  to  specific  composting  manuals  from 
which  operators  can  chose  methodologies 
according  to  site,  equipment,  climate, 
operating  constraints,  raw  materials,  etc. 

The  objective  of  applying  the  Four  R's  to 
remote  lodge  operations  is  to  reduce  the 
amount  of  potential  waste  materials 
imported  to  the  site.  For  those  materials 
imported  to  the  site  the  principles  of  the 
Four  R's  are  applied  to  minimize  waste 
generation.  For  those  wastes  or  residual 
materials  which  are  generated  the  approach 
is  to  ensure  that  they  are  handled  in  ways 
which  allow  for  efficient  removal  and  which 
facilitate  Four  R  options  or  efficient  disposal 
off  site. 
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5.2.2  Specific  Waste  Management 
Strategies 

Lodge  operators  should  be  aware  that  the 
final  disposal  options  for  industrial  wastes  in 
Alberta  are  controlled  by  the  Public  Health 
Act  and  the  Alberta  Environmental 
Protection  and  Enhancement  Act. 

The  Waste  Management  Regulation  of  the 
Public  Health  Act  requires  that  wastes  be 
deposited  for  final  disposal  in  an  approved 
waste  management  facility  or  landfill.  Lodge 
operators  must  ensure  that  all  wastes  are 
disposed  of  in  a  facility  with  appropriate 
approvals  for  the  types  of  waste  which  are 
sent  to  it.  The  use  of  unapproved  disposal 
pits  is  not  acceptable  under  the  Public 
Health  Act  thus  on  site  disposal  of  wastes  is 
an  unlikely  option.  A  remote  lodge  is  also 
unlikely  to  be  able  to  afford  incineration 
technology  suitable  for  approval  under  the 
Alberta  Environmental  Protection  and 
Enhancement  Act.  In  presenting  the 
following  waste  minimization  options,  it  is 
assumed  that  final  disposal  of  any  residual 
wastes  will  take  place  in  approved  facilities 
off  site. 


material  is  no  longer  required.  For 
example,  switching  to  solar  energy  can 
eliminate  the  need  for  motor  oils  and 
fuels  used  in  electrical  power  plants. 

Purchasing  managers  can  encourage 
elimination  by  periodically  examining 
inventory  lists  for  unused  materials,  by 
encouraging  zero-based  budgeting  and 
by  requesting  justification  for  purchasing 
materials  not  previously  used  in  the 
operation.  For  example,  a  request  to 
purchase  a  new  cleaning  solvent  should 
indicate  which  solvent  this  is  replacing. 

Substitution  involves  purchasing 
materials  which  result  in  less  waste  or 
which  are  less  environmentally 
damaging  than  the  product  they  are 
replacing.  An  example  of  this  would  be 
the  replacement  of  strong  chemical 
cleaners  with  less  harmful  products  such 
as  citrus  based  cleaners.  Purchasers 
should  be  aware  of  new  products  as  they 
are  introduced  to  the  market,  and  should 
communicate  relevant  information  to 
guests. 


Purchasing  in  Bulk 

.1  Purchasing 

Purchasing  in  bulk  reduces  the  amount 
Elimination  and  Substitution  of  packaging  to  be  disposed  of  and  can 

result  in  a  lower  cost  for  materials.  A 
Elimination  involves  changing  an  simple  change  from  one-litre  to  four-litre 

operating  process  so  that  a  certain  containers  for  fluids  can  result  in  a  50% 
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reduction  in  container  waste. 

Purchasing  smaller  containers  is  often 
used  for  convenience  in  dispensing 
materials  at  remote  operating  sites. 
However,  fluids  can  be  purchased  in 
bulk,  stored  at  central  locations  and 
dispensed  into  reusable  small  containers. 
Smaller  containers  which  are  being 
reused  should  have  properly  fitted  lids 
that  will  not  leak  if  the  container  is 
tipped  over. 

When  purchasing  in  bulk,  careful 
attention  should  be  paid  to  the  quantities 
required.  The  advantages  of  purchasing 
in  bulk  may  be  lost  if  excess  materials 
must  be  disposed  of  because  they  have 
become  contaminated,  out-of-date  or  are 
difficult  to  move  to  another  site.  Shelf 
life  is  a  particularly  important 
consideration  when  purchasing  foods  in 
bulk. 

Reducing  Packaging 

In  addition  to  purchasing  in  bulk,  waste 
packaging  can  be  reduced  by  specifying 
reduced  or  reusable  packaging  in 
purchasing  contracts.  Purchase  requests 
could  specify  that  preference  will  be 
given  to  products  delivered  in  reduced, 
reusable  or  returnable  packaging.  This 
already  commonly  occurs  with  liquids 
delivered  in  plastic  pails  but  could  be 


extended  to  other  materials.  Often,  the 
materials  are  available  in  returnable 
containers  at  no  additional  cost.  This 
may  be  a  critical  strategy  for  lodge 
operations  wishing  to  avoid  the  large 
amounts  of  corrugated  cardboard 
associated  with  delivery  of  foodstuffs. 

Linking  Purchasing  and  Recycling 

Purchase  requests  could  also  specify  that 
preference  will  be  given  to  suppliers 
who  will  take  back  the  used  product  for 
recycling.  For  materials  such  as  plastic 
bulk  food  pails  or  batteries,  supply 
contracts  could  indicate  that  the  supplier 
of  the  new  materials  will  take  back  the 
used  product  for  recycling.  Return  of 
used  materials  may  be  coordinated  with 
pick  up  or  delivery  of  new  supplies. 

Purchasing  Durable  Goods 

Purchasing  higher  quality,  more  durable 
equipment  and  parts  will  result  in  lower 
maintenance  costs,  less  down  time  and 
less  waste.  For  example,  durable  solar  or 
wind  energy  sources  can  reduce  the 
frequency  of  operating  traditional 
backup  diesel  or  gasoline  fueled  power 
plants  and  reduce  the  generation  of 
associated  waste  fluids  and  emissions. 
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Purchasing  Reusable  Goods 

Wherever  it  is  cost  effective,  avoiding 
the  purchase  of  disposable  items  should 
be  considered.  The  cost  analysis  of 
reusable  versus  disposable  goods  should 
incorporate  the  cost  of  proper  disposal 
which  may  include  staff  time,  vehicles 
and  tipping  fees  at  landfill  sites. 

Examples  include  selecting  reusable 
cups  versus  disposable  cups  in  kitchens, 
and  the  use  of  cloth  rags  instead  of  paper 
towels  for  parts  cleaning  or  spill 
cleanups,  the  use  of  reusables  can  assist 
in  minimizing  wastes  being  exported 
from  the  lodge  site  and  so  minimize  the 
associated  costs. 

Purchasing  Recycled  Products 

The  purchase  of  products  with  a  recycled 
content  can  stimulate  both  local  and 
regional  markets  for  recycled  materials. 
The  development  of  a  local  market  may 
open  up  additional  recycling  options. 

.  If  reusable  containers  are  not  available, 
purchasers  could  inquire  about  products 
in  containers  made  of  recycled  materials 
and  which  are  recyclable.  For  example, 
food  products  may  often  be  purchased  in 
recyclable  metal,  glass,  or  plastic 
containers. 


.2  Materials  Storage  And  Handling 

Adequate  Material  Storage 

Waste  can  often  be  prevented  by  careful 
storage  and  handling  of  materials. 
Materials  stored  outside  and  unprotected 
from  the  elements  may  become 
damaged,  contaminated  or  unusable.  For 
example,  scraps  of  wood  or  metal  can  be 
damaged  by  weather  so  that  they  cannot 
be  used  in  future  projects  or  will  fetch 
less  value  from  a  recycler. 

Materials  stored  randomly  on  lodge 
grounds  are  subject  to  damage  or  may  be 
simply  lost  or  forgotten.  Well  organized 
storage  areas,  with  well  marked  shelving 
and  inventory  control  levels,  can  reduce 
the  amount  of  lost,  damaged  and 
out-of-date  product  that  requires 
disposal,  while  reducing  the  tmnecessary 
purchase  of  new  materials. 

Spill  Prevention 

Should  leaks  and  spills  occur,  not  only 
are  valuable  materials  lost,  but  large 
quantities  of  contaminated  soil  or  water 
may  have  to  be  treated  or  disposed  of  as 
well.  Importing  topsoils  or  other 
materials  to  reclaim  spill  sites  may  be 
very  expensive  for  remote  lodge 
operations. 
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Simple  maintenance  and  correction  of 
leaking  valves,  pipes,  nozzles  and  tanks 
can  prevent  losses  of  liquid  materials 
used  in  the  lodge  operation.  The  use  of 
flow  controls,  overflow  level  controls 
and  larger  capacity  tanks  also  helps 
prevent  losses. 

The  use  of  adequate  pumps,  funnels  and 
well  maintained  hoses  and  nozzles  can 
reduce  losses  during  the  transfer  of 
materials.  The  filling  of  tanks  and 
containers  should  be  carefully  monitored 
to  prevent  overflows.  Berming  storage 
tanks  for  fuels  can  limit  the  extent  of 
contamination  if  accidental  spills  do 
occur. 

.3  Equipment  Maintenance  And 
Operation 

Preventative  Maintenance  and 
Quality  Control 

Preventative  maintenance  and  quality 
control  programs  can  reduce  wastes  and 
costs  including  the  cost  of  using  and 
disposing  of  duplicate  materials  for  a  job 
not  done  correcdy  the  first  time. 
Preventative  maintenance  can  extend 
equipment  life  and  prevent  accidental 
losses  of  materials. 

Setting  and  implementing  careful 
equipment  operating  procedures  will 


reduce  maintenance  costs,  save  materials 
and  reduce  wastes.  For  example,  careful 
use  of  vehicles  can  save  fuel,  reduce  tire 
wear  and  avoid  wasted  parts  due  to 
unnecessary  breakdown. 

Minimizing  Use  Of  Materials 

Waste  can  often  be  reduced  by  using  the 
minimum  amount  of  material  required. 
This  reduces  material  purchase  and 
waste  disposal.  For  example,  organic 
food  wastes  can  be  significant  wastes 
generated  by  food  service  activities.  By 
preparing  only  the  amounts  of  food 
which  are  likely  to  be  consumed,  and 
minimizing  the  amount  of  greases  and 
oils  used  in  food  preparation,  significant 
waste  reduction  may  be  achieved. 
Mixing  cleaners  and  solvents  to 
specified  strengths  can  conserve 
materials  and  avoid  potential  disposal 
problems. 

.4  Waste  Storage  And  Handling 

Source  Separation  of  Wastes 

Potentially  recyclable  and  reusable 
materials  such  as  paper,  plastic  or  metal 
containers,  and  compostable  food  wastes 
are  often  "contaminated'  by  being  mixed 
together  in  collection  pails  or  bins.  The 
separation  of  wastes  at  their  source  is  the 
key  to  successful  recycling  and  reuse 
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Opportunities  in  business.  Waste 
materials  destined  for  recycling  or  reuse 
require  the  same  care  in  storage  and 
handling  as  new  materials.  These 
materials  can  be  viewed  as  resources 
rather  than  wastes,  and  their  value  can  be 
increased  through  appropriate  storage 
and  handling  and  by  avoiding 
contamination. 

The  number  of  separations  required  will 
depend  on  the  market  for  the  materials. 
Such  details  should  be  worked  out  with 
the  recyclers  in  advance  and  an 
appropriate  separation  system  designed. 
The  number  and  placement  of  containers 
should  make  it  easy  both  for  the 
employee  to  recycle  the  material  and  for 
disposal  of  the  material. 

The  mixing  of  hazardous  with  non- 
hazardous  wastes  may  result  in  an  entire 
bin  of  wastes  requiring  disposal  as 
hazardous  waste  at  great  expense  thus  it 
is  important  to  separate  hazardous  from 
non-hazardous  wastes. 

Waste  Transportation 

A  common  barrier  to  waste  minimization 
in  remote  operations  is  the  isolated 
location.  This  creates  difficulties  in 
transporting  waste  materials  to  approved 
disposal  sites  and  in  moving  materials  to 
central  locations  for  reuse  or  recycling. 


This  problem  can  be  addressed  by 
implementing  a  "carry  in  -  carry  out" 
policy.  All  materials  used  in  a  lodge 
operation  have  to  be  transported.  The 
same  means  of  transportation  can  be 
used  to  carry  wastes  out  of  the  operation. 
The  "carry  in  -  carry  out"  policy  can 
often  move  wastes  at  litde  or  no  extra 
cost  to  the  operation. 

Operators  may  ensure  that  these  "carry 
in  -  carry  out"  options  are  available  to 
and  applied  by  all  of  their  contractors 
especially  during  any  construction  and 
servicing  activities. 

Cooperative  Waste  Systems 

In  many  small  lodge  operations  it  is 
likely  that  the  small  quantities  of  wastes 
or  recyclables  make  it  difficult  to  justify 
additional  waste  disposal  or  recycling 
systems,  so  individual  operators, 
therefore,  may  be  reluctant  to  implement 
such  systems.  However,  opportunities 
may  exist  for  cooperative  waste 
minimization  systems.  For  example,  the 
cost  of  moving  small  quantities  of 
corrugated  cardboard  to  a  recycler  may 
be  prohibitive  for  a  single  company. 
However,  a  number  of  business 
operators  in  the  same  area,  or  which  base 
their  supply  activities  from  the  same 
community,  could  consider  working 
together  with  the  municipality  or 
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community  recycling  program  to 
develop  a  cooperative  recycling 
program. 

Client  Education 

The  success  of  waste  minimization  in 
service  industries  often  depends  on 
customer  expectations  and  understanding 
of  the  advantages  of  waste  minimization. 
The  reasons  for  an  operation's  waste 
minimization  plan  could  be  explained  in 
lodge  literature.  Practices  such  as 
cooking  to  minimize  the  need  for 
cleaning  grease  and  oils  or  requesting 
that  guests  bring  in  and  carry  out  their 
own  soaps  and  shampoos  could  be 
identified  in  advance.  It  is  likely  that, 
with  advance  information,  guests  will 
consider  this  part  of  the  remote 
experience  and  be  pleased  to  contribute 
to  the  lodge's  environmental  policies. 

5.3  Technologies  And  Practices 

The  matrix  in  Table  3  of  Appendix  A 
summarizes  applicable  waste  management 
technologies.  Appendix  B  lists,  in  much 
greater  detail,  a  range  of  possible  waste 
minimization  options  for  operators  of  remote 
lodges.  Many  of  the  options  included  have 
been  presented  in  previous  waste 
minimization  manuals  (Alberta  Environment 

1992,  Alberta  Environmental  Protection 

1993,  Alberta  Environmental  Protection 


1994,  Canadian  Restaurant  and  Foodservices 
Association  1992,  Robinson  and  Duck  1994, 
Troyer  1992)  and  have  been  edited  to  suit 
the  remote  lodge  scenarios. 

Some  technologies  and  practices  which 
require  significant  processing  on  site  are  not 
considered  here  due  to  the  potential  demand 
for  energy  and  costiy  equipment,  and  for 
secondary  pollutants  arising  from 
processing.  For  example,  incineration  is  not 
considered  due  to  high  energy  demands  and 
the  high  cost  of  incineration  equipment  to 
meet  current  approved  standards. 

5.4  Conclusions 

The  major  cost  of  waste  management  for 
remote  lodges  is  likely  to  be  the  cost  of 
transportation  to  and  from  the  site.  Disposal 
of  solid  wastes  on  site  through  landfill  or 
incineration  in  order  to  reduce  the  need  to 
transport  wastes  is  either  not  acceptable  to 
regulatory  authorities,  or  approved 
technologies  are  likely  to  be  too  expensive. 
Waste  residuals  and  recyclables  will, 
therefore,  need  to  be  exported  from  the  site. 
Thus,  the  waste  management  planning 
priorities  for  remote  lodges  are: 

•  Reduce  materials  imported  to  the  site 

•  Reduce  the  amount  of  material 
generated  on  site 

•  Maintain  the  quality  of  used  and 
residual  materials 
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•  Reduce  the  weight  and  volume  of 
materials  which  must  be  transported 
off  the  site 

The  following  basic  principles  can  guide  the 
development  of  operation  specific  waste 
minimization  plans  which  address  these 
priorities  for  remote  tourism  lodges. 

•  Guests  could  be  informed  of  the 
facility's  waste  minimization  plan. 
The  information  provided  could 
illustrate  the  benefits  of  waste 
minimization,  the  waste 
minimization  plan,  and  the  manner  in 
which  guests  may  contribute  to  the 
plan. 

•  Practices  which  reduce  the  amount  of 
materials  imported  to  the  site 
generally  support  waste  management 
practices. 

•  Planning  for  movement  of  people 
and  goods  to  and  from  the  site  should 
include  allowance  for  the  regular 
transport  of  wastes  from  the  site  to 
minimize  the  need  for  special  waste 
handling  trips  or  guest/garbage 
encounters. 

•  Lodge  design  should  incorporate 
adequate  space  for  waste 
management  activities  such  as 
material  segregation  and  storage. 
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•  Any  off-site  base  of  operations 
should  also  be  considered  in  waste 
minimization  practices. 

•  Lodge  operators  should  keep  in 
touch  with  local  communities  to  keep 
current  with  waste  minimization 
initiatives  such  as  reuse  and 
recycling  opportunities. 

•  Lodge  operators  should  improve 
waste  minimization  relationships 
with  their  suppliers. 
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6.0  Life  Cycle  Costing 


6.1     Why  Life  Cycle  Costing? 

It  is  useful  to  compare  the  life  cycle  costs  of 
potential  scenarios  so  that  the  potential  user 
can  see  what  the  actual  costs  are  over  the 
lifetime  of  each  scenario.  In  this  manner  a 
true  comparison  on  an  equal  basis  can  be 
made.  Life  cycle  costs  take  into  account 
interest  rates  (assuming  that  money  is 
borrowed  for  the  facility),  return  on 
investment  (what  rate  could  the  user  expect 
to  receive  merely  by  investing  his  money) 
and  inflation  rates  (the  value  of  the  money 
decreases  in  time  so  the  real  costs  need  to  be 
determined). 

The  technique  of  life  cycle  costing  breaks 
out  the  cost  of  installing,  operating  and 
replacing  each  component  of  the  facility  and 
also  takes  account  of  the  time  value  of 
money.  It  can,  therefore,  be  used  to 
compare  one  energy,  water,  sewer  and  waste 
system  with  another,  or  to  compare 
alternatives  to  conventional  methods.  This 
will  help  the  planner  choose  the  most  cost- 
effective  integrated  system  for  a  given 
facility.  As  well  this  methodology  can  be 


used  to  compare  individual  altematives 
(such  as  one  sewage  system  to  another)  or 
the  relative  costs  of  changing  or  not 
changing  an  existing  system  (such  as 
converting  an  existing  diesel  generation 
system  to  a  battery  cycle  charging  system). 

For  a  new  system,  the  Life  Cycle  Cost  of  the 
system  is  the  sum  of  the  following  costs: 

Life  Cycle  =  Capital  +  Maintenance  + 
Energy  +  Replacement  - 
Salvage 

Capital  cost  of  the  system  includes  design, 
engineering,  capital  equipment,  and 
installation  costs.  The  capital  cost  can  be  a 
lump  sum  or  a  series  of  principal  and 
interest  payments  over  the  life  of  the  system. 

Maintenance  cost  for  the  system,  is  the  sum 
of  all  yearly  scheduled  maintenance  and 
operating  costs,  including  operators  fees, 
inspections,  insurance,  taxes,  small  part 
replacement,  etc. 

Energy  cost  for  the  system,  is  the  sum  of  all 
yearly  purchases  of  fuel  used  by  the  system. 
This  will  obviously  be  zero  for  non-fueled 
energy  systems.  This  cost  will  vary 
according  to  the  energy  consumption 
determined  for  the  facility. 

Replacement  Cost  is  the  cost  of  replacing 
components  over  the  life  of  the  system.  This 
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is  normally  the  sum  of  lump  sums  paid  for 
replacement  of  components  whose  Hfe  span 
is  less  than  that  of  the  life  cycle  being 
analyzed. 

Salvage  Value  is  the  net  value  of  the  system 
at  the  end  of  its  useful  life.  It,  of  course,  is  a 
"negative  cost". 

Because  the  above  costs  will  occur  in 
different  years,  it  is  necessary  to  convert 
these  future  costs  into  present-day 
equivalents  or  "present  worth".  This  is  done 
using  an  assumed  "discount  rate"  which  is  a 
measure  of  the  rate  of  return  expected  by  an 
investor,  adjusted  for  inflation.  For 
example,  if  an  investor  expects  a  10%  per 
annum  rate  of  return  on  his  money,  and  the 
average  annual  inflation  rate  over  the  life  of 
the  system  is  expected  to  be  4%,  a  discount 
rate  of  6%  per  annum  should  be  used. 

6.2  Method 

The  following  method  described  assumes 
that  a  new  facility  is  being  planned  and 
therefore  all  of  the  costs  of  the  various 
components  and  alternatives  need  to  be 
considered.  The  method  can  also  be 
employed  for  simpler  technology/practice 
comparisons  or  to  compare  existing  to 
renovated  facilities.  In  these  cases  adjust  the 
input  of  costs  and  the  treatment  of  them  to 
most  closely  reflect  the  case  being 
examined.  For  example,  in  the  case  of  an 


examination  of  a  new  system  to  a  system 
that  has  been  paid  for,  there  would  be  no 
capital  costs  for  the  existing  system,  but 
there  may  be  replacement  costs  at  an  earlier 
future  date. 

If  the  entire  integrated  system  is  being 
examined,  there  are  numerous  combinations 
and  alternatives  that  can  be  examined.  The 
decision  making  process  as  a  result  will  be 
iterative.  To  facilitate  this  it  may  make 
sense  to  use  a  computer  spreadsheet  to  allow 
easy  and  rapid  changes  to  the  inputs.  In  this 
way  an  unlimited  number  of  scenarios  can 
be  examined  in  a  reasonable  length  of  time. 

The  first  step  in  this  analysis  is  to  select  the 
various  alternatives  to  be  examined  and  to 
determine  their  capital  and  O&M  costs.  At 
the  same  time  the  energy  consumption  of  the 
entire  facility  (employing  the  technologies 
or  practices  chosen)  should  be  determined. 
Following  is  an  example  of  a  work  sheet  that 
could  be  employed  in  determining  electric 
energy  needs.  This  work  sheet  should  be 
completed  for  the  average  and  the  highest 
load  scenario  (usually  coldest  weather  and 
shortest  day). 
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Table  2 
Electric  Energy  Worksheet 


Load 

Voltage 

Amperage 

k  VA  (watts) 

Hrs  per  day 

kWn/day 

lights 

dishwasher 

etc. 

TOTAL 

Fuel  needs  can  be  determined  in  the  same 
manner. 


Electrical  loads  or  fuel  needs  for  heating 
will,  of  course,  depend  on  the  design  of  the 


facility  and  the  technologies  employed  - 
these  can  be  most  accurately  estimated  by  a 
qualified  engineer. 


Once  electrical  loads  have  been  determined, 
Table  3 
Fuel  Needs  Worksheet 


Source 


Electrical 
generation 
(kWh) 


consumption 
/kWh 


Heating 
requirement 
(kJ) 


consumption 
/kJ 


Otiier 
consumption 


generator  1 


generator  2 


fumace 


hot  water 


etc. 


TOTALS 


47 


Nor'wester  Energy  Systems  Ltd. 


Remote  Tourism  Facility  Low  Impact  Alternatives 


a  generation  system  to  meet  the  loads  can  be 
selected  and  the  consequent  fuel  needs  (if 
any)  of  that  system  can  be  estimated. 

In  summary,  the  information  that  needs  to  be 
collected  for  the  energy,  water,  sewer  and 
waste  system  for  the  facility  is: 

•  capital  costs  for  all  components  of 
the  system 

•  maintenance  costs  for  all 
components  of  the  system 

•  annual  energy  needs  of  the  facility 

•  fiiel  consumption  of  the  facility 

•  fuel  costs  based  on  this  consumption 
(transportation  costs  should  be 
included) 

•  life  span  of  the  various  components 
of  the  system 

The  other  parameters  in  the  life  cycle  cost 
must  also  be  determined.  System  life  is  of 
obvious  importance.  Typically,  20  years  is 
utilized,  however  this  analysis  can  be 
performed  for  any  length  of  time.  Shorter 
periods  may  not  truly  reflect  the  cost  benefit 
of  long  life  components  of  the  system.  The 
assumptions  made  about  inflation  and 
investment  costs  have  the  potential  to  distort 
the  costs  for  longer  periods.  The 
amortization  period  of  loans  or  mortgages 
for  the  facility  is  generally  the  most  useful 
time  frame  to  utilize. 


The  loan  interest  rate  should  be  that  which  is 
currently  available  for  the  amortization 
period  chosen.  The  investment  rate  should 
be  that  which  is  again  available  for 
investments  comparable  to  the  capital  cost 
and  duration  of  the  loan  or  mortgage.  The 
inflation  rate  used  is  typically  4-5%  for  a 
20  year  life  cycle.  It  should  be  remembered 
that  this  is  an  average  rate  over  this  period 
and  is  based  on  historical  trends.  For  shorter 
life  cycle  periods  it  may  be  advisable  to  use 
a  rate  which  more  closely  reflects  the  current 
trend.  A  separate  inflation  rate  for  fuel  is 
suggested  as  historically  fuel  costs  have 
increased  more  rapidly  than  general 
inflation.  This  is  expected  to  continue  as 
environmental  costs  are  added  to  fiiel  costs. 

The  following  simple  example  illustrates  the 
use  of  life  cycle  costing*  .  The  comparison 
is  between  a  small  photovoltaic  (PV)  system 
and  a  gasoline  generator.  The  PV  system  is 
sized  to  provide  the  power  required  with 
battery  storage  to  provide  power  during  low 
or  no  sun  periods  and  to  provide  short  term 
peak  power  of  up  to  5  kW  when  needed. 
The  gasoHne  generator  is  sized  to  provide 
the  same  peak  power. 


*  from  Photovoltaic  Systems  Design  Manual, 
Canadian  Photovoltaics  Industries  Association  for 
Energy,  Mines  and  Resources  Canada,  1991. 
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Table  4 
Life  Cycle  Cost  Example 

Economic  Parameters 

System  life 
Loan  interest  rate 
Investment  rate 
Inflation  rate 
Fuel  inflation  rate 
Net  discount  rate 
Net  fiiel  discount  rate 

Basic  costs^* 


Photovoltaic  Generator 
System  System 


Capital  costs  $12,000  $8,000 

Salvage  (20%)  ($2,400)  ($1,600) 

Annual  maintenance  cost  $50  $300 

Annual  fuel  cost  $0  $200 

Battery  replacement  cost  $  1 ,000 

Engine  rebuild  cost  $500 


Present  Worth^J 

Capital  (20  yearly  payments)^ 
Maintenance  costs^ 
Fuel  costs5 

Replacement/rebuild  costs^ 

•  battery  replacement  at  10  years 

•  engine  rebuild  every  5  years 
Salvage  value^ 

Total  life  cycle  cost 

Notes: 

1 .  Costs  in  current  dollars  of  individual  components  of  system 

2.  Present  value  of  individual  costs  over  life  of  the  two  systems 

3.  20  annual  payments  of  principal  and  10%  interest  at  a  net  discount  rate  of  5% 

4.  20  annual  payments  for  maintenance  at  a  net  discount  rate  of  5%  (Uniform  PWF) 

5.  20  annual  payments  for  fuel  at  a  net  discount  rate  of  2%  (Uniform  PWF) 

6.  Single  payment  for  replacementsAebuilds  at  a  net  discount  rale  of  5%  (Single  PWF) 

7.  Single  receipt  for  salvage  at  end  of  20  years  at  net  discount  rate  of  5%  (Single  PWF) 


20  years 
10% 
10% 
5% 
8% 

5%  (investment  rate  -  inflation  rate) 
2%  (investment  rate  -  fuel  inflation  rate) 


$17,319  $11,538 
$620  $3,738 
$3,270 

$610 

$940 

($900)  ($600) 


$17,469  $18,886 
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To  convert  future  costs  to  their  present 
worth,  multiply  them  by  the  Present  Worth 
Factor,  a  factor  based  on  an  assumed 
discount  rate  and  number  of  years.  Two 
types  of  Present  Worth  Factor  (PWF)  can  be 
used  -  A  Single  PWF  to  convert  a  single 
payment  in  a  particular  year  such  as 
replacement  (or  salvage  value),  and  a 
Uniform  PWF  to  convert  a  recurring  annual 
cost  from  the  present  to  the  particular  year. 
Single  and  Uniform  PWFs  are  given  in  the 
following  tables  for  discount  rates  up  to  12% 
and  periods  up  to  25  years.  A  table  of  yearly 
principal  and  interest  at  different  rates  is  also 
given. 

6.3  Cautions 

In  performing  this  analysis  it  is  critical  that 
all  technologies  and  options  are  treated  in 
the  same  manner  and  that  all  costs  are 
included  for  each  (such  as  rebuilds, 
overhauls,  replacements).  Otherwise  the 
results  will  not  reflect  the  true  life  cycle 
costs.  When  different  scenarios  are 
examined,  it  is  important  to  ensure  that  all 
inter-relationships  are  accounted  for.  For 
example,  a  technology  may  be  chosen  to 
replace  another  one  because  it  is  more 
energy  efficient,  but  it  may  increase 
transportation  needs,  and  these  costs  need  to 
be  accounted  for. 

It  is  important  to  remember  that  life  cycle 
costs  do  not  account  for  non-monetized 


parameters  that  may  be  important  such  as 
environmental  and  social  externalities. 
Environmental  benefits  will  not  actually 
have  a  cost  savings  to  them  but  may  be 
important  to  the  operator  of  a  facility  or  to 
development  authorities  and  may  over  ride 
extra  costs.  Similarly,  if  the  use  of  certain 
technologies  makes  economic  sense  but 
means  that  the  facility  is  unable,  for 
example,  to  obtain  a  permit,  then  obviously 
life  cycle  costs  are  irrelevant  in  this  instance. 
As  the  facilities  are  tourism  based,  it  is  also 
important  to  consider  effects  on  occupancy 
rates  (which  are  not  included  in  the 
analysis).  If  different  technologies  or 
practices  have  the  potential  to  affect 
occupancy  or  use  then  this  may  have  to  be 
considered  over  and  above  the  life  cycle 
costs. 

In  summary,  life  cycle  costing  analysis  can 
be  used  to  assist  the  decision  making  process 
but  should  not  be  used  as  the  sole  decision 
maker. 

6.4  Conclusions 

•  life  cycle  costing  should  be 
considered  by  operators  for 
comparing  the  various 
alternatives  on  a  true  cost  basis 

•  accurate  and  detailed  information 
is  important  to  a  proper  analysis 
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•  other  considerations  than  direct 
costs  should  be  considered  in 
addition  to  life  cycle  costing 

•  computer  based  spreadsheet 
analysis  can  aid  in  this  analysis 
and  allow  a  more  extensive  look 
at  the  various  options 


Tables 
Single  Present  Worth  Factors 


Net  discount  rate 


Year 

.01 

.02 

.03 

.04 

.05 

.06 

.07 

.08 

.09 

.10 

.11 

.12 

1 

0.990 

0.980 

0.971 

0.962 

0.952 

0.943 

0.935 

0.926 

0.917 

0.909 

0.901 

0.893 

2 

0.980 

0.961 

0.943 

0.925 

0.907 

0.890 

0.873 

0.857 

0.842 

0.826 

0.812 

0.797 

3 

0.971 

0.942 

0.915 

0.889 

0.864 

0.840 

0.816 

0.794 

0.772 

0.751 

0.731 

0.712 

4 

0.961 

0.924 

0.888 

0.855 

0.823 

0.792 

0.763 

0.735 

0.708 

0.683 

0.659 

0.636 

5 

0.951 

0.906 

0.863 

0.822 

0.784 

0.747 

0.713 

0.681 

0.650 

0.621 

0.593 

0.567 

6 

0.942 

0.888 

0.837 

0.790 

0.746 

0.705 

0.666 

0.630 

0.596 

0.564 

0.535 

0.507 

7 

0.933 

0.871 

0.813 

0.760 

0.711 

0.665 

0.623 

0.583 

0.547 

0.513 

0.482 

0.452 

8 

0.923 

0.853 

0.789 

0.731 

0.677 

0.627 

0.582 

0.540 

0.502 

0.467 

0.434 

0.404 

9 

0.914 

0.837 

0.766 

0.703 

0.645 

0.592 

0.544 

0.500 

0.460 

0.424 

0.391 

0.361 

10 

0.905 

0.820 

0.744 

0.676 

0.614 

0.558 

0.508 

0.463 

0.422 

0.386 

0.352 

0.322 

11 

0.896 

0.804 

0.722 

0.650 

0.585 

0.527 

0.475 

0.429 

0.388 

0.350 

0.317 

0.287 

12 

0.887 

0.788 

0.701 

0.625 

0.557 

0.497 

0.444 

0.397 

0.356 

0.319 

0.286 

0.257 

13 

0.879 

0.773 

0.681 

0.601 

0.530 

0.469 

0.415 

0.368 

0.326 

0.290 

0.258 

0.229 

14 

0.870 

0.758 

0.661 

0.577 

0.505 

0.442 

0.388 

0.340 

0.299 

0.263 

0.232 

0.205 

15 

0.861 

0.743 

0.642 

0.555 

0.481 

0.417 

0.362 

0.315 

0.275 

0.239 

0.209 

0.183 

16 

0.853 

0.728 

0.623 

0.534 

0.458 

0.394 

0.339 

0.292 

0.252 

0.218 

0.188 

0.163 

17 

0.844 

0.714 

0.605 

0.513 

0.436 

0.371 

0.317 

0.270 

0.231 

0.198 

0.170 

0.146 

18 

0.836 

0.700 

0.587 

0.494 

0.416 

0.350 

0.296 

0.250 

0.212 

0.180 

0.153 

0.130 

19 

0.828 

0.686 

0.570 

0.475 

0.396 

0.331 

0.277 

0.232 

0.194 

0.164 

0.138 

0.116 

20 

0.820 

0.673 

0.554 

0.456 

0.377 

0.312 

0.258 

0.215 

0.178 

0.149 

0.124 

0.104 

21 

0.811 

0.660 

0.538 

0.439 

0.359 

0.294 

0.242 

0.199 

0.164 

0.135 

0.112 

0.093 

22 

0.803 

0.647 

0.522 

0.422 

0.342 

0.278 

0.226 

0.184 

0.150 

0.123 

0.101 

0.083 

23 

0.795 

0.634 

0.507 

0.406 

0.326 

0.262 

0.211 

0.170 

0.138 

0.112 

0.091 

0.074 

24 

0.788 

0.622 

0.492 

0.390 

0.310 

0.247 

0.197 

0.158 

0.126 

0.102 

0.082 

0.066 

25 

0.780 

0.610 

0.478 

0.375 

0.295 

0.233 

0.184 

0.146 

0.116 

0.092 

0.074 

0.059 
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Table  6 

Uniform  Present  Worth  Factors 


Net  discount  rate 


Year 

,01 

,02 

.03 

.04 

.05 

.06 

.07 

.08 

.09 

.10 

.11 

.12 

1 

0.990 

0.980 

0.971 

0.962 

0.952 

0.943 

0.935 

0.926 

.0917 

0.909 

.0901 

0.893 

2 

L970 

1.942 

1.913 

1.886 

1.859 

1.833 

1.808 

1.783 

1.759 

1.736 

1.713 

1.690 

3 

2.941 

2.884 

2.829 

2.775 

2.723 

2.673 

2.624 

2.577 

2.531 

2.487 

2.444 

2.402 

4 

3.902 

3.808 

3.717 

3.630 

3.546 

3.465 

3387 

3312 

3.240 

3.170 

3.102 

3.037 

5 

4.853 

4.713 

4.580 

4.452 

4.329 

4.212 

4.100 

3.993 

3.890 

3.791 

3.696 

3.605 

6 

5.795 

5.601 

5.417 

5242 

5.076 

4.917 

4.767 

4.623 

4.486 

4355 

4.231 

4.111 

7 

6.728 

6.472 

6.230 

9.002 

5.786 

5.582 

5389 

5.206 

5.033 

4.868 

4.712 

4.564 

8 

7.652 

7325 

7.020 

6.733 

6.463 

6.210 

5.971 

5.747 

5.535 

5335 

5.146 

4.968 

9 

8.56 

8.162 

7.786 

7.435 

7.108 

6.802 

6.515 

6.247 

5.995 

5.759 

5.537 

5328 

10 

9.471 

8.983 

8.530 

5.111 

7.722 

7360 

7.024 

6.710 

6.418 

6.145 

5.889 

5.650 

11 

10.368 

9.787 

8.253 

8.760 

8.306 

7.887 

7.499 

7.139 

6.805 

6.495 

6.207 

5.938 

12 

11.255 

10.575 

9.954 

9385 

8.863 

8384 

7.943 

7.536 

7.161 

6.814 

6.492 

6.194 

13 

12.134 

11.348 

10.635 

9.986 

9.394 

8.853 

8358 

7.904 

7.487 

7.103 

6.750 

6.424 

14 

13.004 

12.106 

11.296 

10.563 

9.899 

9.295 

8.745 

8.244 

7.786 

7367 

6.982 

6.628 

15 

13.865 

12.849 

11.938 

11.118 

10.380 

9.712 

9.108 

8.559 

8.061 

7.606 

7.191 

6.811 

16 

14.718 

13.578 

12.561 

11.652 

10.838 

10.106 

9.447 

8.851 

8313 

7.824 

7379 

6.974 

17 

15.562 

14.292 

13.166 

12.166 

11.274 

10.477 

9.763 

9.122 

8.544 

8.022 

7.549 

7.120 

18 

16.398 

14.992 

13.754 

12.659 

11.690 

10.828 

10.059 

9372 

8.756 

8.201 

7.702 

7.250 

19 

17.226 

15.678 

14324 

13.134 

12.085 

11.158 

10.336 

/.604 

8.950 

8365 

7.839 

7366 

20 

18.046 

16.351 

14.877 

13.590 

12.462 

11.470 

10.594 

9.818 

9.129 

8.514 

7.963 

7.469 

21 

18.857 

17.011 

15.415 

14.029 

12.821 

11.764 

10.836 

10.017 

9.292 

8.649 

8.075 

7.562 

22 

19.660 

17.658 

15.937 

14.451 

13.163 

12.042 

11.061 

10.201 

9.442 

8.772 

8.176 

7.645 

23 

20.456 

18.292 

16.444 

14.857 

13.489 

12303 

11.272 

10371 

9.580 

8.883 

8.266 

7.718 

24 

21.243 

18.914 

16.936 

15.247 

13.799 

12.550 

11.469 

10.529 

9.707 

8.985 

8.348 

7.784 

25 

22.023 

19.523 

17.413 

15.622 

14.094 

12.783 

11.654 

10.675 

9.823 

9.077 

8.422 

7.843 
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Table  7 

Yearly  Principal  and  Interest  Payments  per  $1000  Loan 


Term 


Loan  rate 

5  year 

10  year 

15  year 

20  year 

25  year 

0.0800 

$250.46 

$149.03 

$116.83 

$101.85 

$93.68 

0.0825 

$252.11 

$150.71 

$118.62 

$103.75 

$95.69 

0.0850 

$253.77 

$152.41 

$120.42 

$105.67 

$97.71 

0.0875 

$255.43 

$154.11 

$122.23 

$107.60 

$99.75 

0.0900 

$257.09 

$155.82 

$124.06 

$109.55 

$101.81 

0.0925 

$258.76 

$157,54 

$125.90 

$111.50 

$103.88 

0.0950 

$260.44 

$159.27 

$127.74 

$113.48 

$105.96 

0.0975 

$262.11 

$161.00 

$129.60 

$115.46 

$108.06 

0.1000 

$263.80 

$162.75 

$131.47 

$117.46 

$110.17 

0.1025 

$265.48 

$164.50 

$133.36 

$119.47 

$112.29 

0.1050 

$267.18 

$166.26 

$135.25 

$121.49 

$114.43 

0.1075 

$268.87 

$168.03 

$137.15 

$123.53 

$116.58 

0.1100 

$270.57 

$169.80 

$139.07 

$125.58 

$118.74 

0.1125 

$272.27 

$171.59 

$140.99 

$127.63 

$120.91 

0.1150 

$273.98 

$173.38 

$142.92 

$129.70 

$123.10 

0.1175 

$275.69 

$175.18 

$144.87 

$131.79 

$125.29 

0.1200 

$277.41 

$176.98 

$146.82 

$133  88 

$127  50 

0.1225 

$279.13 

$178  80 

$148.79 

$135.98 

$129  72 

0.1250 

$280.85 

$180.62 

$150  76 

$138  10 

$131.94 

0.1275 

$282  58 

$182  45 

$152.75 

$140  22 

$134.18 

0.1300 

$284.31 

$184.29 

$154.74 

$142.35 

$136,43 

0.1325 

$286.05 

$186.13 

$156.74 

$144.50 

$138,68 

0.1350 

$287.79 

$187.99 

$158.76 

$146.65 

$140,95 

0.1375 

$289.54 

$189.85 

$160.78 

$148.81 

$143.22 

0.1400 

$291.28 

$191.71 

$162.81 

$150.99 

$145,50 

0.1425 

$293.04 

$193.59 

$164.85 

$153.17 

$147.79 

0.1450 

$294.79 

$195.47 

$166.90 

$155.36 

$150.08 

0.1475 

$296.55 

$197.36 

$168.95 

$157.55 

$152.39 

0.1500 

$298.32 

$199.25 

$171.02 

$159.76 

$154.70 

0.1525 

$300.08 

$201.15 

$173.09 

$161.98 

$157.02 

0.1550 

$301.85 

$203.06 

$175.17 

$164.20 

$159.34 

0.1575 

$303.63 

$204.98 

$177.26 

$166.43 

$161,67 

0.1600 

$305.41 

$206.90 

$179.36 

$168.67 

$164,01 
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7.0  Conclusions 


government)  would  provide 
valuable  information  to  all 
parties,  by  demonstrating  the 
decision  making  process  and  the 
real  life  practicalities  of 
implementing  alternative 
technologies. 


The  following  are  general  conclusions 
resulting  from  the  study.  Conclusions  about 
specific  technologies  are  made  at  the  end  of 
Sections  3, 4,  5  and  6. 

7.1  General 


developers  and  operators  should 
be  encouraged  to  look  at  low 
impact  altematives  as  part  of 
their  business  or  development 
plans,  and  consider  implementing 
those  which  are  demonstrated  to 
be  feasible. 


•  operators  of  existing  facilities 
should  be  encouraged  to 
undertake  an  enviroimiental  audit 
of  their  operation. 

•  it  is  important  that  relevant 
existing  and  new  information 
produced  by  govenmient,  such  as 
Alberta  Enviroimiental 
Protection's  Action  on  Waste 
Program,  is  well  circulated  and 
accessible  to  current  and 
potential  lodge  operators. 

•  any  acmal  implementation  of  a 
retrofit  or  a  new  facility  based 
on  the  examples  indicated  in  this 
study  (whether  initiated  by 
private  sector,  academia,  or 


7.2  Energy  Sources  and  Systems 

•  the  constraints  of  the  study 
budget  were  such  that 
altematives  in  'conventional' 
fossil  fuel  based  generation  were 
not  examined.  However,  there 
are  various  altematives  which 
may  reduce  impact,  relating  to 
fuel  type,  sizing,  controls, 
multiple  unit  synchronization, 
etc.  Further  examination  of  these 
altematives  would  be  beneficial. 

•  developers  and  operators  would 
find  it  beneficial  to  assess  site 
specific  renewable  energy 
resources  to  determine  the 
potential  and  feasibility  for  use. 
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•  the  establishment  of  permit  and 
inspection  requirements  for 
remote  facilities  utilizing 
alternative  energy  systems, 
combined  with  education  of  the 
inspecting  authorities  as  to  the 
current  state  of  the  technology, 
would  expedite  facility  planning 
and  development.  For  example, 
at  present  there  are  no  clear 
codes  and/or  accepted  practices 
for  solar  (PV)  installations,  and 
many  inspectors  have  never  dealt 
with  DC  power  systems  or  the 
specialized  components  which 
are  not  conmion  to  conventional 
systems. 

7.3  Water  and  Sewage  Management 

•  the  implementation  of  small  scale 
projects  using  some  of  the 
emerging  technologies  discussed 
in  this  study  would  be  a  very 
effective  way  to  provide 
evaluation  information  for 
regulatory  bodies  and  developers 
of  remote  facilities 

7.3  Waste  Management 

•  documented  examples  of  lodge 
operators  who  have  implemented 
successful  waste  minimization 
alternatives  would  assist  other 
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operators  who  may  consult  them 
for  advice. 

•  the  development  and 
implementation  of  waste 
management  plans  would  be 
beneficial  to  build  into  new  lodge 
developments,  as  well  as  existing 
lodges. 

7.5  Life  Cycle  Costing 

•  the  development  of  a  generic  life 
cycle  costing  model,  with 
spreadsheets,  that  can  be  easily 
used  by  remote  facility  operators 
in  their  planning  and  decision 
making  process  would  be 
extremely  helpful. 
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Appendix  A    Technology  Summaries 

Table  1  Energy  Sources  and  Systems  Matrix 

Table  2  Water  and  Sewer  Management  Technologies  Matrix 

Table  3  Waste  Management  Matrix 

Appendix  B    Waste  Management  Options 
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APPENDIX  A 
TECHNOLOGY  SUMMARIES 


Table  1  Energy  Sources  and  Systems  Matrix 

Table  2  Water  and  Sewer  Management  Technologies  Matrix. 

Table  3  Waste  Management  Matrix 
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Payback 
period 
{if  known) 

•  1  -  6  years* 

•  1-5  years* 

Order  of  Magnitude  Costs 

Annual  O&M 

^^^^^^^^^ 

•  same  as 
conventional, 
except  for 
reduced  energy 
costs 

•  fuel  costs 
based  on 
appliance  fuel 
consumption 

Capital 

^^^^^^^^^^^ 

•  varies  with 
appliance. 

Disadvantages 

Non- 
economic 

•  none 

•  air  emissions 
from  fuel 
burning 

Economic 

•  initial  capital 
costs 

•  initial  capital 
costs 

Benefits 

Non- 
economic 

•reduced 

environmental 

impacts 

Economic 

•  reduced  energy 
costs 

•  reduced  energy 
costs 

Environmental  consequences 

Other 

•  due  to  reduced 
energy  needs 
may  reduce 
impacts  of 
energy  sources 

•  air  emissions 
due  to  burning 
of  gas 

•  due  to  reduced 
energy  needs 
may  reduce 
impacts  of 
energy  sources 

Biophysical 

•  reduced  toul 
energy  demands 
may  induce 
impacts  from 
energy  sources 

•  reduced  toUl 
energy  demands 
may  reduce 
impacts  fran 
energy  sources 

Human  safety, 
comfort 

•  none 

•  none 

Aesthetics 
(visual,  noise) 

•  reduced  toUl 
energy  demands 
may  reduce 
impacts  from 
energy  sources 

•  reduced  toul 
energy  demands 
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impacts  from 
energy  sources 

Technology 
or  Practice 

Efficient 
appliances 

(including 

Inw  tpmn 

dishwashers, 
cold  rinse 
clothes 
washers, 
induction 
ranges, 
convection 
ovens,  walk- 
in  freezer 
strip  curtains, 
etc) 

Gas 
ranges  and 
dryers 
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APPENDIX  B 

WASTE  MANAGEMENT  OPTIONS  FOR  MAJOR  WASTE  STREAMS 


Options  for  specific  waste  streams  may  be  found  on  the  following  pages: 


Batteries  -  Dry  Cell  B  -  2 

Batteries  -  Lead  Acid  B  -  2 

Cleaners  -  Lodge,  Equipment  And  Shop  Cleaners  B  -  3 

Construction  And  Landscaping  Wastes  B  -  5 

Filters  B  -  7 

Fuels  -  Compressed  Gases  B  -  8 

Fuels  -  Liquid  Petroleum  B  -  9 

Fuels -Solid  B  - 10 

Glass  B  - 11 

Metal  B  - 12 

Oils  -  Machine  Applications  B  - 13 

Oils  And  Grease  -  Cooking  B-15 

Organics  B  -  16 

Paper  Products  B  -  17 

Plastic  Containers  B  - 19 

Tableware  B  -  20 
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Examples: 


Discussion: 


BATTEftlES-DRYCEtt 

Flashlight  and  radio  batteries. 


Potentially  hazardous:  No 


Many  dry  cell  batteries  contain  mercury  or  cadmium  which  are  both 
toxic  materials.  Although  dry  cell  batteries  are  not  a  hazardous  waste 
under  the  Alberta  Environmental  Protection  and  Enhancement  Act, 
operators  may  want  to  consider  returning  the  batteries  to  the 
manufacturers  or  using  other  special  handling  methods.  However, 
due  to  their  toxic  contents,  all  batteries  should  be  handled  as  special 
wastes  and  should  not  be  included  in  landfilled  waste. 


MINIMIZATION  OPTIONS 


Reduction: 


Reuse: 

Recycling: 
Energy  Recovery: 
Disposal: 


Use  on  line  electrical  power  rather  than  battery  power  whenever 
possible. 

Use  solar  operated  appliances. 

Use  battery  powered  appliances  efficiently. 

Follow  maintenance  directions  for  rechargeable  batteries. 

Purchase  batteries  with  the  highest  service  life. 

Purchase  batteries  with  reduced  mercury  and  cadmium  contents. 

Use  rechargeable  batteries,  preferably  those  with  reduced  cadmium 
content. 

Not  available. 

Not  available 

Unserviceable  batteries  should  be  exported  from  the  site.  Some 
manufacturers  and  retailers  have  arrangements  for  the  return  of  dry 
cell  batteries  for  disposal,  particularly  for  rechargeable  appliances. 
Otherwise,  dry  cell  batteries  may  be  disposed  of  at  an  approved 
landfill  or  sent  to  an  approved  hazardous  waste  management  facility. 


BATTERIES  -  LEAD  ACID 

Examples :  RV  and  solar  or  wind  storage  batteries. 

Potentially  hazardous:  Yes 
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Discussion :  The  contents  of  these  batteries  are  both  toxic  and  corrosive.  When 

not  in  use,  they  should  be  stored  in  designated  locations.  Storage 
facilities  should  protect  the  batteries  from  damage  and  contain  any 
spills  during  storage,  maintenance  or  charging.  The  conditions  for 
storing  and  shipping  batteries  prior  to  recycling  or  disposal  are 
specified  in  the  Waste  Control  Regulation  of  the  Alberta 
Environmental  Protection  and  Enhancement  Act. 

MINIMIZATION 
OPTIONS 


Reduction :  Battery  life  may  be  extended  by  conducting  regular  battery 

maintenance  such  as  cleaning  posts  and  maintaining  fluid  levels. 

Use  battery  warmers  prior  to  starting  in  cold  weather. 

Use  only  distilled  water  when  adjusting  battery  fluid  levels. 

Prior  to  purchase  of  new  batteries  check  if  the  battery  can  be 
recharged  or  reconditioned.  Often  batteries  fail  to  take  a  charge 
because  they  are  cold,  frozen  or  require  maintenance. 

Reuse:  Return  the  battery  to  a  reconditioner. 

Recycling :  Return  batteries  to  suppliers  or  direcdy  to  scrap  dealers  for  recycling. 

When  available,  collect  deposits  on  returned  batteries  or  claim  a 
credit  for  used  batteries  returned. 

Energy  Recovery:        Not  available 

Disposal:  Lead-acid  batteries  are  a  hazardous  waste  and  must  be  disposed  of  at 

an  approved  hazardous  waste  management  facility. 


CLEANERS  •  LODQE,  EQUIi^ENT  AND  SHOP  CLEANERS 

Examples:  Floor,  sink,  shower,  bathtub,  window,  drain  and  toilet  cleaners; 

laundry  soaps,  detergents,  and  additives.  Shop  cleaners  such  as 
solvents  are  also  included. 

Potentially  hazardous:  Yes. 

Discussion:  This  category  includes  many  different  products  which  may  be  used 

for  cleaning.  The  uses  will  range  from  washing  dishes  to  washing 
lodge  and  shop  floors.  Cleaners  may  contain  toxic,  corrosive  or 
flammable  chemicals. 
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Cleaners  are  often  used  by  mixing  with  water.  In  remote  settings  the 
mixtures  are  usually  disposed  of  into  sewage  systems  or  may  be 
broadcast  into  the  environment  In  these  settings  sewage  systems  are 
often  not  designed  for  treating  these  chemicals  before  they  are 
released  into  the  environment. 

Waste  minimization  for  cleaners  relies  on  reduction  through  careful 
application  and  selection  of  less  hazardous  products. 

MINIMIZATION  OPTIONS 


Reduction :  Dispense  cleaners  from  bulk  supplies  into  refillable  dispensers. 

Soaps  in  guest  rooms  may  be  dispensed  from  refillable  wall 
dispensers. 

Clean  drains  with  a  metal  snake  or  plunger. 

Clean  drains  regularly  with  boiling  water. 

Clean  surfaces  regulary  and  as  spils  occur  to  reduce  the  need  for 
strong  cleaners. 

Use  alternative  cleaners  such  as  vinegar,  baking  soda,  borax, 
hydrogen  peroxide,  lemon  juice  and  salt.  A  variety  of  house  keeping 
waste  management  booklets  are  available  which  offer  advice  on 
environmentally  friendly  cleaning  products  and  practices. 

Purchase  biodegradable  cleaners. 

Contact  a  supplier  of  environmentally  responsible  cleaning  products 
for  appropriate  alternatives. 

Use  cleaners  as  required  rather  than  according  to  an  arbitrary 
schedule. 

Clean  with  water  unless  additives  are  necessary  to  achieve  results. 

Dilute  cleaners  with  water  according  to  the  minimum  concentration 
required  to  do  the  job. 

Prepare  meals  and  use  foods  that  minimize  the  amount  of  greases 
and  oils  to  be  handled  during  clean  up. 

Request  guests  supply  and  take  home  their  own  toiletries  such  as 
soaps  and  shampoos. 

Maximize  the  use  of  off  site  laundry  facilities  for  staff  and  guests. 

Ask  that  guests  bring  enough  clothes  to  mimimize  the  need  for 
laundering  during  their  stay. 
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Dispense  mechanical  oils  and  greases  carefully  using  drip  catchers 
and  funnels  to  minimize  the  need  for  cleanup. 

Reduce  the  need  for  mechanical  oils  and  greases  and  associated 
cleanup  by  selecting  technologies  which  minimize  the  need  for  these 
materials. 

Where  possible  conduct  maintenance  and  repair  of  equipment  off  site 
to  avoid  the  need  to  use  associated  cleaners  on  site. 

Maximumize  the  use  of  dry  cleaning  techniques  as  scraping  and 
wiping  with  washable  rags  as  much  as  possible. 

Use  the  minimum  amounts  of  solvent  necessary  to  be  effective. 

Ensure  solvent  containers  are  closed  when  not  in  use. 

Reuse:  Reuse  cleaning  solutions  until  they  are  no  longer  effective. 

Use  and  reuse  dry  cleaning  materials  such  as  rags  as  often  as 
possible. 

Used  courtesy  soaps  may  be  offered  to  charitable  organizations. 

Recycli  ng :  Use  a  recycling  system  for  solvents  in  shop  areas  and  recycle 

solvents  through  a  solvent  recycler. 

Energy  Recovery:        Not  applicable. 

Disposal:  Be  sure  cleaning  solutions  are  discharged  into  approved  and  well 

maintained  sewage  systems.  Discuss  preferred  cleaners  with  sewage 
system  specialists  and  local  sewage  treatment  authorities.  Caustic 
liquids,  contaminated  sludges  and  other  hazardous  cleaning  wastes 
should  be  disposed  of  through  an  approved  hazardous  waste 
management  facility. 


CONSTRUCTION  AND  LANDSCAPiNG  WASTES 

Examples:  Dimension  lumber,  plywood  and  logs  (treated  and  untreated), 

concrete  and  masonry,  wall  finishings  such  as  dry  wall  and  paints, 
carpet,  insulation  materials,  excavating  and  grading  materials. 

Potentially  hazardous:    Yes.  Some  materials  such  as  paints  and  associated  solvents  and 

thinners  may  be  hazardous. 
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Discussion :  Lodge  construction  is  likely  to  be  the  period  of  most  intense  waste 

generation.  The  waste  produced  may  be  awkward  to  handle  and 
include  hazardous  materials.  Waste  reduction  during  construction 
may  result  in  significant  reduction  in  virgin  material  costs  as  well  as 
reducing  waste  handling  and  export  costs.  Finding  uses  for 
construction  waste  on  site  will  also  reduce  the  need  for  indefinite 
storage  of  materials  deemed  to  expensive  or  difficult  to  export 
following  construction. 

MINIMIZATION  OPTIONS 


Reduction :  Prepare  accurate  specifications  and  materials  lists  during  the  design 

stage  to  allow  for  reliable  estimates  of  material  needs. 

By  accurately  estimating  the  quantities  required  for  a  project,  both 
the  construction  and  waste  disposal  costs  can  be  minimized. 

Use  designs  which  minimize  the  need  to  import  materials  to  the  site. 

Make  use  of  existing  topography  and  minimize  land  disturbance  as 
much  as  possible  to  reduce  the  need  for  materials  for  retaining  walls 
and  slope  stability. 

Maximize  the  use  of  existing  vegetation  by  maintaining  existing  trees 
and  shrubs  in  the  new  landscape  designs. 

Incorporate  existing  man-made  features  such  as  structures  and 
timbers  into  new  designs  or  include  the  reuse  of  materials  from 
dismantied  structures. 

Require  contractors  to  remove  all  of  their  construction  wastes  from 
the  site  and  avoid  labour  only  contracts  to  encourage  waste 
minimization. 

Minimize  the  use  of  treated  wood.  This  will  reduce  the  amount  of 
potentially  hazardous  wood  or  preservative  waste  and  will  facilitate 
other  uses  for  unused  supplies. 

Design  for  and  order  custom  sized  materials  such  as  wall  board  to 
minimized  the  need  for  cutting  and  trimming  on  site. 

Use  water  soluble  paints  to  avoid  the  need  for  solvents  during 
painting. 

Reuse:  Use  on-site  clean  rubble  and  demolition  wastes  as  fill  to  create 

landscape  features. 

Use  salvage  sources  of  materials.  Wood,  brick,  ceramics,  ironwork, 
window  frames,  plumbing  fixtures  and  furniture  may  all  be  salvaged 
or  purchased  from  suppliers  of  used  building  materials. 
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During  construction,  save  top  soils  and  sub-soils  in  separate  piles  and 
reuse  them  during  the  construction  of  new  features. 

Carefully  store  excess  materials  for  use  on  future  projects. 

Recycling :  Provide  space  on  the  construction  site  for  used  materials  to  be 

carefully  stored  and  protected  for  possible  reuse  or  recycling 
applications. 

Chip  woody  vegetation  which  is  being  removed  on-site  and  use  the 
chips  as  a  mulch  or  soil  amendment  in  the  new  construction. 

Chip  or  grind  unused  wood  materials  for  use  as  mulch  or  soil 
amendments  in  land  reclamation  following  construction. 

Using  recycled  materials  can  indirectiy  reduce  wastes  by  providing  a 
market  for  products  manufactured  from  recycled  materials. 

Use  top  soil  produced  from  your  own  on  site  or  commercial  off  site 
composting  operations  rather  than  purchasing  naturally  occurring  top 
soils  or  soil  ammendments  such  peat  moss. 

Use  products  made  from  recycled  plastic  in  deck,  fence,  boardwalks 
and  other  construction.  For  example,  plastic  lumber  is  long-lasting 
and  may  not  require  painting.  Plastic  is  a  good  alternative  to  treated 
products  in  areas,  such  as  wetiands,  where  there  may  be  concerns 
about  the  leaching  of  chemicals  from  treated  materials. 

Use  mats  made  from  used  tires  as  an  all  season  trail  bed  to  protect 
sensitive  areas  on  access  routes. 

Energy  Recovery:         Save  untreated  wood  wastes  and  protect  them  from  contamination  so 

they  may  be  used  as  a  fuel  source  for  wood  burning  appliances. 

Disposal:  If  not  contaminiated  by  hazardous  materials  construction  wastes  may 

be  deposited  in  approved  landfill  sites.  Hazardous  wastes  must  be 
disposed  of  at  an  approved  hazardous  waste  management  facility. 


FILTERS 

Examples:  Oil  filters,  fuel  filters,  air  filters  which  may  be  used  on  ATY 

equipment,  construction  equipment  or  electrical  generators. 


Potentially  hazardous:    Yes.  Undrained  oil  filters  are  a  hazardous  waste. 

Discussion :  Undrained  oil  filters  are  a  hazardous  waste  and  may  not  be  disposed 

of  in  a  landfiU.  Other  filters  may  be  hazardous  wastes  depending  on 
the  materials  they  contain  and  their  quantity.  There  are  several  well 
developed  options  for  reuse  and  recycling  of  filters. 
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MINIMIZATION  OPTIONS 

Reduction: 


Reuse: 


Recycling: 


Energy  Recovery: 
Disposal: 


Maximize  the  use  of  technologies  which  minimize  the  need  for  oil 
filters  and  associated  maintenance  on  site. 

Drain  filters  overnight  into  used  oil  containers. 

Change  filters  only  as  needed  according  to  an  accepted  monitoring 
method  such  as  oil  pressure  readings,  roileage  or  operating  hours. 

Use  washable,  reusable  filters.  Several  types  of  washable  filters  and 
cleaning  systems  may  be  available  for  your  equipment. 

Use  filter  crushing  equipment  to  recover  used  oil  and  reduce  the 
volume  of  filters  prior  to  recycling. 

Arrange  for  collection  of  filters  by  filter  recyclers  or  oil  recyclers. 
Not  available. 

Only  drained  filters  may  be  placed  in  landfills.  Filters  must  be 
drained  for  twenty-four  hours  before  disposal.  Undrained  filters  must 
be  disposed  of  at  an  approved  hazardous  waste  management  facility. 


FUELS  -  COMPRESSED  GASES 

Examples:  Propane  for  lighting,  heating  and  cooking  appliances,  and  power 

plants. 

Potentially  hazardous:  Yes. 

Discussion :  It  is  always  cost  effective  to  ensure  that  energy  is  used  wisely  and 

safely.  The  following  options  will  ensure  that  compressed  gases  are 
not  wasted  and  lodge  safety  is  maintained. 

MINIMIZATION  OPTIONS 


Reduction :  Use  propane  wisely  through  such  practices  as  energy  efficient 

coolang,  minimizing  vehicle  idling  and  tuming  down  thermostats 
when  living  and  sleeping  quarters  are  not  in  use. 

Have  equipment  inspected  and  maintained  regularly  to  prevent  safety 
hazards  and  ensure  propane  is  being  burned  efficientiy. 

Store  portable  tanks  in  an  area  protected  from  the  weather  and 
moving  equipment. 

Reuse:  Not  applicable. 
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Recycling:  Not  applicable. 

Energy  Recovery:        Not  applicable. 

Disposal:  When  storage  tanks  are  no  longer  required,  return  them  to  suppliers 

for  disposal  or  reuse. 


FUELS'  UQUID  PETROLEUM 

Examples: 

Gasoline,  diesel  fuel,  jet  fuel,  kerosene. 

Potentially  hazardous:  Yes. 

Discussion :  Due  to  the  nature  of  the  location,  work,  and  equipment,  liquid  fuels 

are  likely  to  be  used  in  lodge  operations.  Fuels  may  be  transported 
and  stored  under  a  variety  of  conditions  and  in  a  variety  containers. 
Containers  can  range  from  a  small  fuel  botde  for  portable  stoves  to 
larger  lodge  based  storage  tanks  holding  hundreds  of  litres. 

The  greatest  waste  minimization  may  be  achieved  through  spill 
prevention  during  transfers  from  storage  tanks  to  equipment  tanks. 
This  may  be  achieved  through  the  use  of  well  maintained  hoses, 
nozzles  and  drip  containment  equipment.  All  fuel  storage  areas 
should  include  leak  proof  berms  or  other  containment  facilities 
capable  of  holding  the  capacity  of  fuels  stored. 

Reducing  fuel  consumption  will  also  result  in  reduced  emissions  and 
improved  air  quality. 

MINIMIZATION  OPTIONS 


Reduction:  Maximumize  the  use  of  technologies  which  minimize  the  need  for 

liquid  fuels  use  and  storage  on  site. 

Consider  fuel  efficiency  when  purchasing  new  vehicles  and 
equipment. 

Plan  vehicle  use  to  reduce  the  number  of  trips  required. 

Maintain  equipment  in  efficient  running  order  and  operate  it  to 
minimize  fuel  consumption. 

Use  smooth  driving  habits  and  drive  at  moderate  speeds. 
Keep  tires  properly  inflated. 

Use  lubricants  which  have  low  cold  temperature  viscosity  in  winter 
to  reduce  fuel  consumption. 
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Leave  vehicles  idling  only  when  absolutely  necessary  to  ensure 
operation.  Develop  company  policies  which  specify  when  engines 
may  be  left  running. 

Choose  alternative  fuels  such  as  propane,  natural  gas  and  methanol 
which  reduce  emissions  and  which  may  reduce  operating  costs. 

Maintain  all  pipes,  hoses  and  connecting  fittings  to  prevent  fuel 
leaks. 

Handle  fuels  carefully  to  prevent  spills  when  transferring  between 
tanks  and  containers. 

Fuels  should  be  stored  in  a  prepared  area  well  away  from  moving 
equipment  and  fires. 

Base  fuel  handling  for  vehicles  and  aircraft  off  site  and  maintain  only 
minimal  amounts  of  fuels  on  site  as  needed  for  emergency  use. 

Reuse:  Not  applicable. 

Recycling:  Not  applicable. 

Energy  Recovery:        Not  available. 

Disposal:  Contaminated  fuels  must  be  disposed  of  at  an  approved  hazardous 

waste  management  facility.  Uncontaminated  fuels  should  be  stored  in 
proper  containers,  be  protected  from  the  elements  and  used  in  the 
appropriate  equipment. 


FUELS  ^SOLID 

Examples:  Wood,  Coal. 


Potentially  hazardous:   No.  Emissions  from  poor  combustion  can  be  toxic. 

Discussion :  Wood  burning  may  be  an  essential  part  of  the  lodge  experience. 

However,  it  should  be  remembered  that  wood  smoke  can  contain  by- 
products of  combustion  which  are  harmful.  Where  wood  cutting  is 
not  feasible  or  is  regulated  coal  may  be  a  preferred  alternative  with 
similar  air  quality  concerns. 

MINIMIZATION  OPTIONS 


Reduction :  Use  the  most  efficient  burning  technology  available  for  intended  use 

and  operate  for  maximum  efficiency. 

Be  sure  guests  are  well  informed  about  the  operation  of  the  burning 
equipment. 
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Establish  guidelines  relating  to  when  fuels  should  be  bumed. 
Store  fuels  properly  to  protect  burning  efficiency  and  storage  life. 
Re u se :  Not  applicable. 

Recycli  ng :  Wood  considered  unsuitable  for  fuel  may  be  chipped  for  mulch  on 

pathways  or  other  grounds  applications. 

Energy  Recovery:        Not  applicable. 

Disposal:  Not  applicable. 


GLASS 

Examples:  Empty  food  jars,  beverage  containers,  broken  windows. 


Potentially  hazardous:  No. 

Discussion :  Most  glass  in  lodge  operations  will  be  generated  in  lodge  kitchen 

activities.  Due  to  the  potential  for  contamination  from  food,  these 
containers  should  always  be  rinsed  before  returning  for  reuse  or 
recycling.  Many  glass  containers  such  as  beverage  bottles  may  be 
reused.  Check  with  the  relevant  recycler  to  determine  if  labels  need 
to  be  removed  or  colour  separated.  Most  other  container  glass  can  be 
recycled.  The  opportunities  for  recycling  window  glass  are  limited. 

Depending  upon  the  amount  and  type  of  handling  required  the  risk  of 
glass  breakage  may  be  high.  If  this  is  anticipated  to  be  a  problem  it 
may  be  appropriate  to  avoid  glass  containers.  However,  properly 
handled,  the  smashing  of  empty  glass  containers  being  saved  for 
recycling  may  present  a  viable  option  for  reducing  waste  volume 
prior  to  transport.  Crushing  may  be  less  feasible  for  other  container 
materials  such  as  plastic. 

MINIMIZATION  OPTIONS 


Reduction :  Purchase  foods  in  bulk  or  concentrate  and  dispense  through  bulk 

dispensers  rather  than  individual  containers.  For  example,  bulk 
powdered  beverages  will  generate  less  waste  than  premixed  liquid 
drinks  in  glass  or  other  containers. 

Purchase  foodstuffs  in  returnable  containers  made  of  glass  or  other 
materials. 

Reuse:  Use  glass  jars  for  storage  of  materials. 

Recycling :  Return  beverage  containers  to  bottle  depots. 
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Return  other  container  glass  to  community  glass  collection  programs. 

Crushed  glass  may  be  for  used  as  road  base  or  construction  backfill 
material  when  mixed  with  other  aggregates.  Crushed  glass  may  also 
be  used  in  geo-texdle  sleeves  for  underdrain  systems. 

E ne  rgy  Reco ve  ry :         Not  applicable. 

Disposal:  If  reuse  and  recycling  options  are  not  available,  glass  may  be 

disposed  of  in  an  approved  landfill. 


METAL 

Examples:  Food  tins,  beverage  cans,  shop  supply  containers,  paint  containers. 


Potentially  hazardous:    Yes,  depending  on  contents  of  the  container. 

Discussion :  Metal  containers  are  used  for  a  variety  of  products  ranging  from 

paint  to  food.  Since  metals  are  readily  recycled  and  markets  are  well 
established,  it  may  be  preferable  purchase  products  in  metal 
containers  rather  than  in  plastic  or  glass. 

It  is  often  helpful  to  separate  metals  into  ferrous  (steel/iron)  and  non- 
ferrous  metals.  If  non-ferrous  metals  (copper,  aluminum,  brass)  can 
be  separated,  greater  value  may  be  obtained  for  the  individual  metals. 

MINIMIZATION  OPTIONS 


Reduction :  Purchase  supplies  in  bulk  containers  to  reduce  the  number  of  smaller 

containers  which  must  be  recycled. 

Crush  empty  containers  to  reduce  the  volume  of  waste  that  must  be 
stored  and  transported. 

Reuse:  Buy  food  supplies  which  come  in  reusable  containers  and  retum 

containers  for  reuse. 

Recycli  ng :  Segregate  aerosol  cans  from  other  containers  and  retum  to  an  aerosol 

recycling  operation. 

Purchase  a  portable  can  evacuator  to  remove  residues  from  aerosol 
cans  before  placing  cans  in  a  metal  recycling  bin. 

Remove  labels,  wash,  and  retum  food  cans  to  a  recycling  depot  or 
scrap  metal  dealer. 

Retum  beverage  containers  to  a  local  bottle  depot. 
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Clean  other  containers  and  include  with  recyclable  metals. 
Energy  Recovery:        Not  applicable. 

Disposal:  Although  metal  containers  may  be  disposed  of  in  approved  landfills, 

the  well  developed  recycling  options  should  preclude  disposal. 
Establish  a  practical  segregation  system  which  is  workable  for  lodge 
employees  and  guests. 

If  residues  such  as  adhesives  or  paints  remain  in  containers,  they  may 
require  disposal  through  an  approved  hazardous  waste  management 
facility. 


Examples:  Chain  saw  oil. 

Potentially  hazardous:  Yes. 
Discussion: 


Due  to  their  external  use,  these  oils  are  often  dissipated  into  the 
environment.  Careful  application  and  the  use  of  alternative  products 
offers  an  opportunity  to  reduce  wastes  and  environmental  impacts. 


MINIMIZATION  OPTIONS 


Reduction: 


Reuse: 


Recycling: 
Energy  Recovery: 
Disposal: 


Apply  oil  only  as  needed  and  dispense  from  bulk  supplies. 
Use  biodegradable  oils. 

Filter  used  oils  from  other  applications  (such  as  crankcase  oils)  and 
use  as  chain  oils  if  appropriate. 

Not  applicable. 

Not  applicable. 

Contaminated  oils  must  be  disposed  of  through  an  approved 
hazardous  waste  management  facility. 


OILS -ENGINE 

Examples:  Crankcase  oils. 

Potentially  hazardous:  Yes. 
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Discussion :  If  equipment  using  oils  such  as  traditional  electrical  power  plants  are 

used  on  site  regularly,  or  as  backup,  oils  may  constitute  a  significant 
or  problematic  volume  of  potential  waste.  Fortunately,  most 
petroleum  oil  products  can  be  recycled.  Problems  may  occur  when 
oils  are  not  stored  with  care,  spill  containment  is  not  used,  or 
undrained  filters  and  other  containers  are  handled  and  stored 
carelessly. 

While  most  petroleum  based  fluids  are  accepted  for  recycling, 
operators  must  discuss  with  their  recycler  which  fluids  may  be  mixed 
in  waste  oil  tanks.  Synthetic  oils  and  fuels,  for  example,  cannot  be 
recycled  with  petroleum  based  oils  and  should  remain  segregated. 
Solvents  and  coolants  must  not  be  mixed  with  petroleum  based  oils. 

All  liquid  storage  areas  should  include  leakproof  berms  or  other 
containment  facilities  capable  of  holding  the  capacity  of  liquids 
stored. 

MINIMIZATION  OPTIONS 


Reduction :  Maximumize  the  use  of  technologies  which  minimize  the  need  for 

oils. 

Conduct  maintenance  which  requires  the  handling  of  vehicle  fluids 
off  site. 

Mix  oil  and  fuel  combinations  carefully  to  manufacturers 
specifications. 

Purchase  quality  equipment  with  well  sealed  components  to  prevent 
leaks. 

Purchase  equipment  with  automatic  shutdown  devices  to  reduce  oil 
losses. 

Avoid  arbitrary  oil  changes.  Use  monitoring  methods  such  as 
sampling  and  testing  oil,  recording  hours  of  operation,  kilometres 
travelled,  or  fuel  consumption  to  establish  the  need  for  oil  changes. 

Encourage  equipment  manufacturers  to  specify  recommended 
maintenance  procedures  in  warranty  agreements  which  reduce 
reliance  on  arbitrary  oil  change  schedules. 

Prevent  accidental  spills  and  leaks  by  inspecting  hoses,  fittings  and 
seals  on  equipment  regularly.  Install  equipment  such  as  oil  pan  plugs 
which  can  be  connected  to  hoses  for  direct  draining  into  a  used  oil 
tank. 
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Place  absorbent  pads  under  equipment  when  draining  and  replacing 
fluids  in  the  field  and  around  drip  pans  in  the  shop.  Backup 
maintenance  in  the  shop  and  in  the  field  with  drip  pans,  absorbents  or 
other  containment  equipment  with  enough  capacity  to  contain  the 
amounts  of  fluids  involved. 

Use  containment  around  storage,  handling  and  dispensing  areas  to 
avoid  soil  and  water  contamination. 

Consider  using  longer  lasting  synthetic  oils  to  reduce  the  frequency 
of  changes. 

Oils  should  be  stored  well  away  from  moving  equipment  and  fires. 

Reuse:  During  parts  maintenance,  save  drained  oils  in  clean  containers  for 

replacement  upon  completion  of  maintenance. 

Save  used  oils  for  use  as  saw  chain  oils  or  other  general  lubricating 
needs. 

Recycli  ng :  Recycle  oils  and  purchase  recycled  oil. 

Drain  and  collect  the  residual  oil  from  filters  and  other  parts  for 
recycling. 

Energy  Recovery:         Some  used  oil  collection  companies  produce  industrial  fuels  from 

used  oils. 

Disposal:  If  not  recycled  used  oil  must  be  disposed  of  at  an  approved 

hazardous  waste  management  facility. 


<M.S  AND  GREASE  -  COOKING 

Examples:  Cooking  oils,  greases  or  fats  from  food  products. 


Potentially  hazardous:  No. 

Discussion :  Oils  and  greases  used  in  cooking  are  prone  to  cause  problems  in 

remote  operations.  If  not  separated  from  sewage  or  grey  water  they 
can  clog  drains  and  sewage  facilities  and  create  wildlife  related 
problems  at  sewage  treatment  sites.  The  need  to  clean  up  these 
products  can  lead  to  unnecessary  use  of  detergents  or  soaps  which  in 
tum  further  contaminate  waste  water. 

Waste  minimization  practices  involving  food  service  should  be 
confirmed  with  health  authorities. 

MINIMIZATION  OPTIONS 

Reduction :  Maximize  the  use  of  menus  which  minimize  the  need  for  greasing. 
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Use  greases  within  foods  such  as  greasing  pans  with  chicken  skin 
rather  that  using  purchased  greases  or  oils. 

Maximize  the  use  of  no-stick'  cooking  ware. 

Reuse:  Reuse  greases  such  as  bacon  fat  as  much  as  possible. 

Recycling :  Drain  greases  and  oils  into  sealable  containers  and  arrange  for 

delivery  to  rendering  agents. 

Energy  Recovery:        Not  applicable. 

Disposal:  These  wastes  may  be  disposed  of  in  an  approved  landfill.  Food  waste 

should  not  be  fed  to  wildlife. 


ORQANiCS 

Examples:  Domestic  food  waste. 


Potentially  hazardous:  No. 

Discussion :  Organic  food  waste  is  often  the  largest  waste  stream  produced  by 

kitchen  operations.  This  waste  has  a  low  environmental  hazard  but  is 
often  mixed  with  other  wastes  produced  by  lodge  operations  which 
limits  alternative  handling  practices.  If  composting  options  are  to  be 
used,  care  must  be  taken  to  keep  organic  waste  segregated  from  other 
lodge  and  kitchen  wastes. 

Food  waste  may  take  up  significant  space  in  landfills  and  can  cause 
problems  associated  with  the  habituation  of  wildlife. 

Waste  minimization  practices  involving  food  service  should  be 
confirmed  with  health  authorities. 

MINIMIZATION  OPTIONS 


Reduction :  Purchase  perishable  food  in  amounts  which  can  be  consumed  before 

spoiling  occurs. 

Prepare  and  serve  food  in  proportions  which  will  be  consumed 
during  the  meal. 

Maximize  the  use  of  non-perishable  or  longer  shelf  life  foods. 

Offer  half  or  child  portions  to  all  guests  to  reduce  unconsumed  food. 

Reuse:  Unused  food  may  be  offered  to  charitable  organizations  such  as  food 

banks. 
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Discuss  with  the  appropriate  approval  agencies  the  possibility  of 
having  livestock  on  site  to  consume  organic  waste. 

Some  unused  foods  and  food  wastes  may  be  offered  to  farms  as 
livestock  feed. 


Recycling :  Investigate  the  possibility  of  mid  scale  composting  on  site  or 

contributing  to  a  community  central  composting  project.  Composting 
on  site  may  facilitate  reclamation  projects  or  trail  maintenance  by 
providing  a  supply  of  soil  amendment  material.  Composting  in  lodge 
situations  should  be  discussed  with  local  wildlife  managers  due  to 
the  potential  for  wildlife  conflicts. 

Composting  will  require  careful  separation  of  compostable  material 
from  those  materials  which  are  not  compostable  or  should  be  limited 
in  their  volume  within  the  composting  material. 

Maximumize  the  use  of  menus  which  minimize  the  potential  for  non- 
compostable  or  difficult  to  compost  food  wastes. 

Chip  any  wood  wastes  such  as  packing  crates  and  pallets  on  site  for 
use  as  mulches  on  trail  surfaces  or  bulking  agents  in  compost. 


Energy  Recovery:         Some  energy  recovery  may  be  possible  in  approved  waste-to-energy 

incinerators  but  organic  food  wastes  generally  have  a  low  heat 
content  and  approved  incinerators  are  likely  to  be  too  costly. 

Disposal:  Organic  wastes  may  be  disposed  of  in  an  approved  landfill.  Food 

stuffs  should  not  be  fed  to  wildlife. 


PAPER  PRODUCE 

Examples:  Packaging  (cardboard,  paperboard),  office  paper,  papertowels, 

newspapers. 

Potentially  hazardous:  No. 

Discussion :  Waste  minimization  opportunities  for  paper  products  often  require 

the  ability  to  recognize  and  segregate  different  grades  of  paper 
products.  Paper  grades  likely  to  be  found  in  lodge  operations  include: 

•  Old  corrugated  containers  (OCC):  Boxes  constructed  of  a 
waffled  or  corrugated  layer  of  cardboard  sandwiched  between 
two  smooth  outer  sheets,  usually  brown  in  colour.  Most 
commonly  used  for  packagjng. 

•  Paperboard  or  boxboard:  Single  layer  cardboard  packaging 
such  as  cereal  boxes,  facial  tissue  boxes  and  small  parts 
boxes. 

•  Old  newspapers  (ONP):  Old  newspapers,  and  in  most  cases, 
any  inserts  delivered  with  the  newspaper. 
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•  Bond  or  office  papers:  Letterhead,  photocopy,  typing  and 
other  office  papers.  Often  sorted  into  white  and  coloured 
grades. 

•  Mixed  paper:  Mixes  of  the  above  grades,  usually  excluding 
old  newspapers. 

Waste  paper,  particularly  corrugated  containers,  can  be  a  very  high 
volume  waste  associated  with  Idtchen  supplies.  Reduction  in  the 
amount  of  paper  and  cardboard  to  be  disposed  of  can  reduce  waste 
handling  problems,  reduce  storage  space,  reduce  trips  to  landfill  sites 
and  lead  to  less  operating  time  for  approved  incinerators. 

Many  communities  operate  recycling  programs  for  corrugated 
cardboard,  newsprint,  and  bond  paper.  Recycling  programs  for 
paperboard  and  mixed  paper  are  less  common. 

Packaging  is  a  major  source  of  corrugated  cardboard  and  paperboard. 
Reduction  of  these  wastes  will  require  working  with  suppliers. 

MINIMIZATION  OPTIONS 


Reduction :  Use  retumable,  collapsible  shipping  boxes. 

Order  supplies  in  bulk  packaging. 

Make  use  of  products  which  use  recycled  packaging  materials. 
Use  cloth  towels  and  napkins  instead  of  paper  products. 
Use  reusable  cups  instead  of  disposable  paper  or  styrofoam  cups. 
Cancel  unnecessary  newspaper  and  magazine  subscriptions. 
Photocopy  only  when  necessary  and  use  two  sided  copying. 
Conduct  office  operations  off  site. 

Maximize  the  use  of  electronic  records  for  office  activity  conducted 
on  site. 

Do  not  crumple  used  paper.  Place  it  flat  in  storage  containers  to 
conserve  storage  space  and  reduce  the  volume  to  be  exported  from 
the  site. 

Reuse:  Use  newspapers  instead  of  new  paper  towels  to  clean  windows. 

Use  waste  paper  as  packing  material. 
Return  used  equipment  parts  in  used  packages. 
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Use  both  sides  of  office  papers  before  depositing  them  for  recycling. 


Recycling: 

Energy  Recovery: 
Disposal: 


Use  the  back  side  of  office  papers  for  note  pads  and  rough  drafts. 

Segregate  used  OCC,  ONP,  bond  papers  and  mixed  paper.  Protect 
them  from  contamination  by  food  waste  and  other  substances. 
Deliver  papers  to  existing  community  recycling  system. 

Paper  may  be  used  as  an  energy  source  in  an  approved  waste-to- 
energy  incinerator. 

Where  paper  products  cannot  be  placed  in  existing  recycling 
systems,  they  may  be  disposed  of  in  an  approved  landfill.  Papers, 
particularly  OCC,  should  be  compressed  to  make  efficient  use  of  bins 
and  reduce  collection  costs. 


PtASmiC  CONTAINERS 

Examples:  Plastic  oil  containers,  beverage  containers,  food  containers  and 

wraps,  cleaning  and  toiletry  supply  containers. 

Potentially  hazardous:   Yes,  depending  on  contents  of  container. 

Discussion :  Empty  plastic  containers  may  be  a  significant  waste  stream  generated 

by  lodge  operations.  Containers  may  range  in  capacity  from  less  than 
1  litre  to  205  litre  drums. 

Poor  storage  and  handling  of  empty  containers  can  lead  to 
unnecessary  spills.  Damage  to  containers  or  contamination  by  water 
may  reduce  the  recyclability  of  empty  plastic  containers.  In  order  to 
prevent  these  problems,  empty  containers  should  be  drained  to  make 
use  of  all  contents  and  stored  indoors.  Depending  on  the  previous 
contents  and  type  of  sewage  system  it  may  preferable  not  to  rinse 
containers  on  site  prior  to  storage. 

MINIMIZATION  OPTIONS 


Reduction :  Follow  the  reduction  options  suggested  for  the  materials  held  by  the 

containers. 

Order  in  bulk  and  dispense  liquids  from  larger  containers  (20  litre 
pails  and  205  litre  drums)  or  bulk  tank  dispensers. 

Order  liquids  in  larger  containers  (4  and  20  litre)  rather  than  many 
small  containers  (1  litre). 

Allow  containers  to  drain  fiiUy.  Where  possible,  containers  should  be 
allowed  to  drain  for  24  hours. 
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Ask  guests  to  supply  their  own  toilet  supplies  or  to  bring  containers 
to  be  filled  from  bulk  supplies  at  the  lodge. 

Reuse:  Fill  smaller  containers  (1  and  4  litre  oil  jugs,  hand  held  cleaning 

spray  botdes,  small  shampoo  botdes)  from  bulk  containers  for  use. 

Return  containers  for  reuse  by  suppliers. 

Purchase  liquids  from  suppliers  who  accept  the  return  of  plastic 
containers  for  reuse. 

Reuse  containers  such  as  20  litre  pails  for  refilling  fi:om  bulk 
suppliers. 

Recycling :  Plastic  containers  may  be  cleaned  and  segregated  according  to  the 

type  of  resin  (look  for  the  recycling  symbol  usually  located  on  the 
bottom  of  the  container)  and  returned  to  plastic  recyclers  or 
community  recycling  programs. 

Purchase  materials  in  containers  which  are  manufactured  from 
recycled  plastics. 

Purchase  liquids  from  suppliers  who  accept  the  return  of  plastic 
containers  for  recycling. 

Make  the  return  of  empty  containers  part  of  the  purchasing  contract. 
Energy  Recovery:        Not  applicable. 

Disposal:  When  containers  must  be  disposed  of  they  should  be  drained  for 

twenty  four  hours  and  rinsed  if  necessary.  Many  plastic  containers 
may  be  disposed  of  at  an  approved  landfill  site.  Containers  which 
have  held  hazardous  materials  may  require  disposal  at  an  approved 
hazardous  waste  management  facility. 


TABLEWA8E 

Exannples:  Materials  used  to  serve  food  such  as  tableware,  knapkins  and  food 

dispensers. 

Potentially  Hazardous:  No 

Discussion :  A  desire  for  convenience  or  to  save  water  and  energy  may  lead  to  the 

use  of  disposable  items  in  food  service.  This  practice  can  lead  to 
significant  amounts  of  waste. 

Waste  minimization  practices  involving  food  service  should  be 
confirmed  with  health  authorities. 
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MINIMIZATION  OPTIONS 


Reduce: 


Reuse: 


Recycle: 

Energy  Recovery: 
Disposal: 


Use  durable  material  for  tableware  to  reduce  losses  through 
breakage. 

Use  bulk  condiment  and  cream  dispensers. 

Reduce  the  need  for  disposal  or  laundering  by  using  table  surfaces  or 
coverings  which  may  be  wiped  clean  rather  tifian  washable  table 
cloths. 

Use  reusable  table  covers,  knapkins,  and  place  mats. 

Encourage  clients  to  bring  their  own  reusable  cups  or  glasses. 

Provide  hooks  or  trays  where  guests  can  hang  place  their  cups  in  a 
personalized  space  to  avoid  washing  each  time  a  drink  is  taken. 

Use  reusable  coffee  filters. 

Package  take-out  meals  in  plastic  containers  rather  than  disposable 
wraps,  boxes  or  bags. 

Provide  take-out  drinks  in  reusable  containers. 

Provide  take-out  drinks  in  recyclable  containers. 

Store  and  investigate  markets  for  broken  tableware  rather  than 
placing  in  the  trash. 

Not  applicable. 

Food  handling  materials  may  be  disposed  of  in  landfills  when  their 
service  life  is  complete. 
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